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METHOD AND DEVICE FOR PRODUCING A CAN BODY AND CAN BODY 

5 The invention relates to a method according to the introduc- 
tory clause of claim 1, and to a device according to the in- 
troductory clause of claim 7 as well as to a can body ac- 
cording to the introductory clause of claim 13, and a method 
according to claim 16. 

10 

For simplifying the production of containers, particularly 
of aerosol cans comprising a decoration, some individual 
treatment steps of the current production methods can be 
simplified or, in some cases, omitted or replaced. For exam- 

15 pie, a method is known from WO 95/34474 wherein one can sub- 
stantially do without imprinting and overpainting of the 
outer surface, of a container. The decoration is imprinted 
onto a film, and the film is then 'applied to the outer sur- 
face of the container. By applying the decoration in the 

20 form of a film, various advantages are achieved. First, it 
is no longer required to run all operations necessary for 
the production of a container immediately one after thje 
other. The printed film can be bought in completely im- 
printed form: and does not need to be printed within the can 

25 production plant. One can economize in the cleaning proce- 
dure, because the application of a ready, sheet-like layer 
is less delicate than lacquering, particularly with respect 
to possible fatty residues. A further economization is ob- 
tained by omitting drying procedures. By omitting various 

30 parts of an installation, investment costs are also reduced. 

Approaches where a label is wound around and fixed to a con- 
tainer have the disadvantage that arranging and fixing can- 
not be made very precisely. Such a label film does not ad- 
35 here equally well in all places on the container so that the 
film can, in some cases be torn off. Residues of adhesive in 
the overlapping zone and insufficient engagement on the con- 
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tainer result in an unattractive appearance- According to 
other approaches, closed shrink films are shrunk on the con- 
tainers. If a hose-shaped intermediate product or sleeve is 
produced from a printed shrink film, a film ribbon has to be 

5 wrapped around in such a manner that the two lateral margins 
meet each other in an overlapping manner. The overlapping 
lateral margins are interconnected by means of an applied 
adhesive. The closed ribbon is pressed flat, and is rolled 
up with two lateral folding lines. When producing a hose- 

10 like film ribbon, there will occur peripheral inaccuracies . 
In addition, the adhesive used results in optical deficien- 
cies, and the two foldings, which result from pressing flat 
and rolling up, remain visible on the container. Since the 
shrinking capability of a film hose is increased in its lon- 

15 gitudinal direction, a hose portion applied to a container 
would shrink more in the direction of the container's axis 
than in peripheral direction, which renders a precise en- 
gagement of the film hose more difficult. In order to be 
able to guarantee sufficient shrinking also in peripheral 

20 direction, a thick film had to be chosen, which involves 

higher costs and an undesirable high step in the overlapping 
zone . 

Apart from various can shapes, various methods for producing 
25 can bodies are known. In the case of one-part aerosol cans 
of aluminum, the cylindrical can body is provided by cold 
sinking. Subsequently, a valve seat is formed at the open 
end by jolt-necking. U.S. Patent No. 4,095,544 and EP 0 666 
124 Al describe the production of weldless steel cans. In 
30 doing so, the cylindrical can body is produced by stamping, 
pressing and flow turning a steel sheet coated with tin or 
with plastic material. Very current are also cans from steel 
sheet material, where the shell comprises a longitudinal 
weld seam. The bottom and the upper closing are fastened to 
35 the shell by folded seam connections. From docximents EP 200 
098 A2 and EP 208 564, two part cans and multi-part cans are 
known, where the parts are interconnected by mecuis of laser 
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welding. Due to the various shapes and the extremely thin 
can wall of the individual types of cans, it is not suitable 
to wind the decoration film directly onto the can body, and 
to connect it to form a closed film envelope on the can 
5 body. Connecting the film ends by means of an adhesive would 
be too expensive and would not satisfy both with respect. to 
strength and esthetical aspects. To interconnect the film 
ends by a sealing connection, the sealed surface had to be 
pressed against the can body which is not suitable with thin 
10 ccins due to the small strength. With cans, whose outer sur- . 
face is narrowed at the lower end and particularly at the 
upper end or which deviate from a cylindrical shape, the 
sealing connection could not be attained over the whole 
height of the can. 

15 

From the doc\iments US 4,199,851 and DE 197 16 079, solutions 
are known where a shrinkable flat plastic material is wound 
around a winding mandrel, is form,ed to closed envelopes, are 
slipped upwards in axial direction onto bottles as an all 
20 around label and are shrunk on. The all around labels have 

to have sufficient stability in order to be able to be moved 
by an annular part pushing the lower edge upwards up to a 

Pi 

label region of the bottles. This is only possible if using 
plastic material of great thickness. From EP 397 558 Al, a 

25 solution is known, wherein all around labels are clamped by 
two partially annular pincers portions against an inner 
part, and are drawn downwards over a bottle- Since the all 
aro\ind label has to be drawn over the solid inner part and 
over the bottle due to the static friction at the pincers 

30 portions, this solution too can only be applied with ex- 
tremely strong or thick all aroiind labels, whose inner sur- 
face, in addition shows good sliding properties. In accor- 
dance with EP 547 754 A2, all around labels are tentered 
from the inner side and drawn over a bottle by holding rods 

35 oriented in parallel and moved in radial direction. Tenter- 
ing by rods, which press to outside, is only possible with 
sufficiently robust, and thus thick, films. Thin films would 
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be defozmed and/or damaged. In order to reduce friction on 
the bpttle, air is blovm out of the rods. When a desired po- 
sition relative to the surface has been reached, pincers- 
shaped grippers, that are moved from outside, have to clamp 
5 the all aroxmd label so that the rods arranged in the inte- 
rior can be pulled out without displacing the all aroxind la- 
bel . The transfer of all around labels onto bottles, known 
from the prior art, is expensive and not suited for thin 
films . 

10 

Since labels on bottles extend only over a middle zone, the 
bottles may be held without any problem in an upper or lower 
region, preferably at a thread at the opening, when applying 
all around labels. If a film is applied as a decorating 
15 layer onto a can, the film has substantially to cover the 

whole area of the external surface so that holding, as with 
bottles, is not possible. 

In order to arrange a closed film envelope on a can body, 

20 the leading edge, according to EP 1 153 837 Al, is held on a 
winding mandrel. After winding up the film piece, the trail- 
ing edge of the piece of decorated film should overlap the 
leading edge. In the overlapping zone, a narrow sealing sur- 
face extending parallel to the longitudinal axis of the can 

25 is moved radially inwards and towards the winding mandrel. 
In order to enable a sealing connection in the overlapping 
zone, the film pieces have to be printed and cut in such a 
manner that a non-printed area exists at the leading edge, 
and in some cases at the trailing edge. In the non-printed 

30 area, the sealing layers formed on both sides of the plastic 
film should coincide and form a firm connection after seal- 
ing. Now, it has been found that with plastic films after 
printing, due to their elasticity, the presence in certainty 
of narrow, non-printed areas at the leading edge, and in 

35 some cases at the trailing edge cannot be guaranteed. The 
reason is that the films as long webs have to be \inwound 
from coils when printing and cutting. The force necessary 



for unwinding varies from the beginning of the coil to the 
end- Therefore, the elongating force acting on the film var- 
ies too, which leads to the above-mentioned inaccuracies. If 
the non-printed area were enlarged for compensating the in- 
5 accuracy, there would be an undesirable longitudinal strip 
without any decorating layer on the can body provided with 
the film. 

When the sealing surface, which extends parallel to the lon- 

10 gitudinal axis of the can, is moved radially inwards and to-r 
wards the winding mandrel, it is difficult to ensure eqpial 
contact pressure along the whole sealing surface- Since the 
can body has to be associated to the winding mandrel at one 
front side for transferring a film envelope, the winding 

15 mandrel can only be isupported at one front side. Due to the 
one-sided support, a small tilting excursion of the winding 
mandrel away from the sealing surface will result when 
pressing the sealing surface on. ^ small sliding movement 
caused by it' between the winding mandrel and the sealing 

20 surface as well as the contact pressure that changes in di- 
rection of the axis of the winding mandrel can lead to a 
draft, in some cases to undulating in the overlapping and 
sealing area and to insufficient sealing. This may affect 
the esthetic effect of the decorated film even after trans- 

.25 fer and shrinking on the can body. Moreover, it has been 

fbxind that pressure lines or moulds of the lateral marginal 
lines of the sealing surface may occur in axial direction of 
the winding mandrel at both sides of the sealing surface, 
which are even visible on the cem. body. 

30 

With the thin decorated films mentioned in EP 1 153 837 Al 
having a thickness of less than 25/xm, preferably between 9/xm 
and 21/im, great problems arise when sliding the closed film 
envelopes from the winding mandrel to the can body. The com- 
35 mercial plastic film Label-Lyte ROSO LR 400 of Mobil Oil 

Corporation able to be imprinted, as suggested, comprises a 
thin sealing layer on both sides and is available with 
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thicknesses of 20Mni and SOAtm. When sealing the overlapping 
area, the sealing layer engaging the winding mandrel is also 
heated and is pressed to the winding mandrel. In order to 
avoid that the cylindrical closed film on the winding man- 
5 drel is sealed to the winding mandrel, the sealing layer and 
the outer surface of the winding mandrel have to be provided 
in such a manner that they do not adhere to each other after 
a sealing procedure. Nevertheless, the adhering and sliding 
properties are somewhat different in the area of the sealing 

10 seam as compared with the other film areas. This may lead to 
problems when moving the film enveloi)es from the winding 
mandrel to the can body. If a partial area of the film enve- 
lope slides a little bit less well from the winding mandrel 
to the can body, it may jam on the winding mandrel or on the 

15 can body. Further problems may arise due to electrostatic 

charges and the electrostatic forces involved which act onto 
a film. Therefore, the transfer of a cylindrical closed film 
from a winding mandrel to a can body is problematic, even if 
the diameter of the winding mandrel is a little bit larger 

20 than the diameter of the can body. A significant difference 
in size is not desirable, because in this case the ability 
of the film to shrink has to be larger so that there is the 
risk of undulating when shrinking. For increasing the 
shrinking ability, a film of an elevated thickness has to be 

25 used, which is not desirable. 

Therefore, the present invention has the object of finding 
an approach by which one can optimally imprint film enve- 
lopes of different films, particularly also of thin films, 
30 according to the needs, and to transfer them- from a winding 
mandrel to a can body. 

This problem is solved by the characteristics of claim 1 and 
of claim 7 and/or claim 13. The s\ib-claims describe pre- 
35 f erred or alternative embodiments. The term ^*can body" 

should be xinderstood to encompass all containers, particu- 
larly container-like intermediate products. When solving the 



task, a method for imprinting film webs according to claim 
16 has been invented which is novel and inventive for im- 
printing label webs irrespective of the production of cans. 

5 When solving the problem, in a first inventive step it has 
been recognized that interconnecting the film piece to form 
a closed film envelope should not be made on the convex 
outer surface of a winding mandrel . A winding mandrel is 
adapted to convert the film piece into the shape of a cylin- 

10 drical surface, the trailing edge of the decorated film 
piece, after winding the film piece up, overlapping the 
leading edge in an overlapping area. For achieving a perfect 
sealing connection and for simply trsuisf erring a closed film 
envelope to a can body, a concave inner surface, engaged by 

15 at least a portion of the film including the overlapping 
area, is better adapted. The contact force, necessary for 
achieving a sealing connection between a concave contact 
surface in the form of a partial surface of the concave in- 
ner surface and a convex contact surface in the form of a 

20 pressure ledge, may be absorbed by a support of an actuation 
device for the pressure ledge provided during pressing on 

the concave inner surface directly by an engaging part , for 

pi 

example a tubular part on the concave inner surface. The 
pressure ledge is, for example, arranged directly on the 

25 winding mandrel. The pressure force , due to the support, 
need not to be absorbed through a one-sided support of the 
winding mandrel, thus being substantially equal or constant 
over the entire height of the overlapping area. In addition, 
the concave inner surface may be pushed together with the 

30 film envelope over a can body without any jamming problem, 

and the can body can be introduced, after removing the wind- 
ing mandrel or the convex pressing surface, into the concave 
inner surface and the film envelope held on it. In this po- 
sition, the film envelope may be transferred by a shrinking 

35 procedure from the concave inner surface to the peripheral 
surface of the can body. Optionally, it is only a small an- 
nular area is shrunk to the can body so that it is guaran- 
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teed that the film envelope remains on the can body and the 
can body may be subjected to a shrinking procedure separated 
from the concave inner surface, which ensures a non- 
undulated engagement of the can body. This shrinking proce- 
dure can, for example, be effected in a furnace. 

In a second inventive step it has been recognized that the 
pressure ledge, being displaced outward in radial direction, 
has not to supply any heat when performing the sealing con- 
nection at the concave inner surface, so as to be able to be 
designed for a non-adhering contact and an optim\im pressure. 
Since the inner side of the film envelope, subsequently to 
forming the connection in the overlapping area, is sealed to 
the can body, it has to have a sealing layer on the inner 
side. Therefore, the pressure ledge moved to the exterior 
engages a sealing layer when forming the connection. The 
area of the sealing layer used for obtaining the connection 
is situated within the overlapping area on the inner side of 
the outer film layer or .the trailing edge. In order to en- 
sure that this area of the sealing layer is first subjected 
to a sealing procedure, heat should be supplied, for example 
from a good heat conductive partial surface of the concave 
inner surface. In correspondence, the pressure ledge moved 
to the exterior cem be designed in such a way that it does 
not adhere to the sealing layer, and that it does not leave 
moulds by pressure. Thus, it may be broader than the over- 
lapping area and/or resilient and/or may be formed of a ma- 
terial that is unable to form an adhering connection with 
the sealing layer. 

The concave inner surface is, for example, formed by a cir- 
cular cylindrical tubular part or a txibular holding element, 
and a cylindrical winding mandrel comprises in a first pe- 
ripheral section a pressured ledge, and optionally in at 
least one second peripheral section, which is in particular 
offset by 180® relative to the first one, a propping ledge. 
After a film piece has been wound around the winding mandrel 



and the winding mandrel is arranged within the tubular ele- 
ment, a transfer step is performed in which the film piece, 
preferably by a difference of pressure, is transferred from 
the convex outer surface of the winding mandrel to the con- 
cave inner surface of the holding element. To this end, air 
is directed, for example, from outlet openings on the outer 
surface of the winding mandrel towards the film piece and/or 
a negative pressure is produced through openings on the in- 
ner surface of the tubular piece. When trams f erring the 
film piece from the winding mandrel to the holding element, ■ 
the film piece is displaced through a narrow annular . space . 
In this way, the circiimf erence is a little bit increased, 
and correspondingly is the overlapping area a little bit re- 
duced. Due to the increase of circumference, when transfer- 
ring, the trailing edge is moved relative to the leading 
edge in which way the wrinkle- free engagement of the two 
film ends in the overlapping area is^ still improved. When 
now the pressure ledge is moved to the overlapping area, a 
smooth engagement and a precise interconnection can be en- 
sured. In order to supply the heat necessary for sealing 
substantially only the overlapping area, a heating ledge is 
formed, for example, on the holding element to which an in- 
sulated zone joins on each of its sides in peripheral direc- 
tion. The temperature of the heating ledge is adapted to the 
sealing layer or its sealing temperature, to the heat con- 
duction of the film and to the time provided for sealing. 

Having established the sealing connection in the overlapping 
area, the winding mandrel and the holding element together 
with the closed film envelope are moved towards each other 
in axial direction. Subsequently, a relative motion is ef- 
fected in cLxial direction between the can body and the hold- 
ing element with the closed film envelope so that the film 
envelope is arranged around the can body. In order to bring 
the film envelope in a holding contact with the can body, at 
least in an annular area, a shrinking procedure is started 
at least in an annular area. To this end, hot air, for exam- 
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pie, particularly from one front side of the can body or of 
the holding element, may be introduced into the annular 
space between the can body and the holding element. 

5 The hot air has to heat the annular area of the film enve- 
lope up to a temperature in which the shrinking procedure is 
effected. Since the shrinking temperature is higher than the 
sealing temperature, a firm sealing will, in some cases, di- 
rectly be achieved when contacting the can body. If firm 
10 sealing should substantially be effected only after engage- 
ment of the film envelope on the can body, it is optionally 
suitable to supply heat, particularly hot air, from the 
holding element to the film envelope or an annular area of 
it- 

15 

If the film should extend in the bottom region of the can 
body somewhat beyond the bottom, it may extend after shrink- 
ing at least up to an outer annular region of the can bot- 
tom. In the case of can bodies having a base in this outer 

20 annular region, the base is occluded by the engaging film so 
that the base, even in the case of use of oxidizing can ma- 
terial, is protected against oxidizing. In order to ensure 
that the film remains always on the region of its lower edge 
on the can body, optionally an external base covering is ar- 

25 ranged on the base in such a manner that it overlaps the 

edge of the film. Optionally, this base covering extends up 
to the peripheral surface of the can body, thus occluding 
the base so that it prevents occurrence of corrosion prob- 
lems. The flat material is fixed to an annular connection 

30 area of the can body, if the connection is formed along a 
closed circular line, the membrane-like base covering will 
have a high stability.. 

A main area of the base covering, which is surrounded by an 
35 annular connection area, is for exainple substantially flat 
and comprises preferably a bar code imprinted. If the bar 
code can be applied to a substantially flat base surface, no 
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bar code is necessary on the can's wall, and any impairment 
of the design possibilities of the can's wall is prevented. 
Furthermore, no printing rollers for a bar code are neces- 
sary when printing a decoration of the can's wall. Thus, 
5 large quantities of can bodies having an attractive standard 
decoration on^ the can's wall can be produced. A changing in- 
formation or an information which is not the same for all 
countries, such as a bar code or the filling date and/or an 
esthetically interfering information are printed to the base 
10 covering. These, optionally differing base coverings may be - 
printed shortly prior to the filling moment of individual 
product batches and may be fixed to a standard can body. In 
this way, the same can may be used for all countries and all 
filling batches. 

15 

Since the base covering can be made flat in the area of a 
bar code, the bas code can be better read than a bar code 
applied to a curved can wall. If the coating of. the outer 
surface of the can body in form of a decorated film extends 
20 up to the outer edge of the base covering, one may prevent 
that the metallic edge at the lower can end is visible. 

The base covering is preferably made in form of a flat plas- 
tic material. It goes without saying that flat material hav- 

25 ing at least one metal layer, particularly an aliiminum or 

steel layer, or even with a layer of cardboard, can also be 
used. The stability conferring layer may optionally be 
coated with plastic material. The flat material used should 
ensure a robust base covering which is not damaged in the 

30 conveyor devices of bottling installations and remains re- 
sistant even when standing on a wet base. The flat materials 
mentioned above may all be provided with a sealing layer to 
be firroly sealed at the bottom. Instead of a sealing connec- 
tion, optionally a catch connection or a welding connection, 

35 particularly comprising at least three laser welding points, 
may be provided. If a magnetizable base covering is used, it 
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may enable conveying by means of magnet conveyors, even with 
can bodies of non-magnetizable material. 

Since the movements between the winding mandrel and the 
5 holding element involve a large stroke when bringing them 

together in axial direction, the holding element may option- 
ally be formed at least of a partial tiibe or a half-tube so 
that bringing together ccun also be effected by a movement 
transversely to the axial direction of those parts. To en- 
10 sure, nevertheless, a substantially complete surrounding of 
the winding mandrel, the holding element comprises, for ex- 
ample, at least two segments of a tube which can spread out 
in opposite directions or are pivotally interconnected. Af- 
ter moving the winding mandrel and one segment together, the 
15 at least one further segment may be furnished or pivoted to 
them. For separating the winding mandrel from at least two 
segments of the holding element, by which the now closed 
film envelope is held, a movement has to be executed in ax- 
ial direction. 

20 

The method described above can particularly advantageously 
be used when utilizing a film that is imprinted, in some 
cases, on its outer side or front side, but preferably on 
the side facing the can body or the back side. With a trans- 
25 parent film printed on the back side, the printed layer is 
protected by the film so that no impairment of the decora- 
tion caused by friction can occur. A transparent film 
printed on the back side may be provided after printing with 
a sealing layer which ensures a firm sealing connection be- 
30 tween the film and the can body as well as between the film 
margins in the overlapping area even through the printed 
layer. One can do without a non-printed area and precise 
cutting that involves some problems. Since printing ccui be 
effected up to the cutting line or universally, no non- 
35 printed peripheral areas will be present on the can body. 



In some cases it is advantageous, if the printed layer on 
the film's back side takes sxibstantially over the function 
of a primary coat, and the remaining decoration is printed 
onto the front side of the film. If now, the term primary 
5 coat is used, this may either be a xmiform flat color or 
even part of the decoration, for example a two-dimensional 
color or image design. The film web preprinted on its back 
side in a first printing plant will be imprinted on its 
front side in a further printing step. This further printing 

10 step can, optionally, be effected at the can producers or in 
another printing plant in order to apply specific decoration 
information. This means, for example, that in addition to a 
basic decoration, an inscription is applied in a further 
printing step which may be different for the respective 

15 sales area. For printing the front side , any printing 
method known in the art may be used, optionally together 
with some surface treatment carried out after printing. 

Advantageously, a printing step of transfer process may be 

20 used for printing film webs, wheii doing this, at least one, 
but preferably different colors, reach a transfer surface, 
and from the transfer surface they reach in one step the 
film. This transfer process can be used for the front W the 
back side of the film or for both sides , and can be used in- 

25 dependent from the use of a film described in the context of 
the present invention, particularly for labels too in a 
novel and inventive and advantageous manner. A similar 
printing process is known from U.S. Patent No. 4,245 583 for 
printing collapsible tubes, cans or bowls. For printing 

30 webs, only methods have been used up to now, wherein the 

different colors have been applied one after the other, and 
have been dried between the application stations . Due to the 
large length of webs, those skilled in the art had the opin- 
ion, printing and drying in subsecjuent stations is always 

35 suitable. Articles, in contrast, are considered differently, 
because due to their short peripheral length no more than 
one printing station can be arranged at their periphery. Be- 
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tween two printing operations, the articles have to be 
passed through a drying device. Regarding printing webs, a 
prejudice had to be overcome by the present invention. 

5 According to the prior art, thin films are moved through a 
plurality of printing zones, each having a printing group 
and a drying device, which involves great expenses as to de- 
vices and energy. In addition, the partial prints of the in- 
dividual printing groups have precisely to coincide which 

10 involves great problems due to the elasticity of thin films. 
Up to the moment when the partial prints of the different 
printing groups do coincide exactly, there is a great loss 
of material. Moreover, a minimum chamge of the elongation of 
film may displace the super imposition during printing opera- 

15 tion. Therefore, one has to provide an expensive monitoring 
facility and a correction control. 

If now the different partial prints are applied wet on wet 
onto a transfer surface,, for example a rubber blanket or a 

20 transfer cylinder, the whole printed image can be trans- 
ferred to the film in one step and, thus, without any coin- 
cidence problem. It is merely a transfer group and a drying 
device which is needed. Particularly advantageous is this 
front sided transfer print with a transparent film which 

25 shows a primary print on the backside. Due to the primary 

print, it is only a small area of the transfer surface which 
has to be provided with different colors, which prevents un- 
desirable effects of the wet on wet application of color 
onto the transfer surface. In the case of a film web, a 

30 qualitative high ranking decorated film for labels and/ or an 
outer layer of a can be provided at small expenses and with- 
out any transfer problem, for example by printing the back- 
side in at least one rotogravure step and the front side in 
a flexo printing step. Since the two printing steps can be 

35 effected separately, there is a great range with respect to 
different small quantities. This is advantageous also for 
IcJDels, because in this way one may supply to the various 
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filling firms of a product or to the consximers of a label a 
film coil showing a primary decoration on the backside of 
the film, and the filling firm or consiomer may apply differ- 
ent prints on the front side of the film prior to using the 
5 labels . 

Further decorative effects can be obtained with the shrink- 
able closed film envelopes according to the invention. For 
example, at least one structure element may be arranged on 

10 the outer surface of the can body prior to shrinking firmly - 
the film on. The structure element is held by the film enve- 
lope, and the surface structure of the structure element may 
be recognized or is perceptible through the film. For exam- 
ple a nap ring may be fixed to the can body prior to appli- 

15 cation of the diecorated film. In the case of can bodies pro- 
duced from flat material, particularly metal sheet, the 
structure may be steimped directly into the flat material so 
that one can do without arranging, a structure element. The 
decorated film may be left transparent in a partial area so 

20 that the structure element or, optionally, the surface of 
the can body remains visible. If a structure element does 
not extend around the can body, the structure element luay be 

Pi 

arranged on the winding mandrel prior to winding up the film 
piece. Having wound up the film piece, the structure element 
25 is on the backside of the film, can be held on the film 

piece with a small adherence force, may be moved to the con- 
cave inner surface and, after introduction of the can body, 
towards the latter together with the shrinking film. 

30 Transfer of the wound up film piece from the winding mandrel 
to a concave inner surface and subsequent forination of a 
sealing connection may also be used for providing an inner 
layer of the can in the form of a film. To this end, a wind- 
ing mandrel, after winding up a film piece, is moved into 

35 the interior of a can body. By supplying pressurized air be- 
tween the winding mandrel and the film piece and/or by mov- 
ing at least an area of the circumferential surface of the 
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winding mandrel outwards in radial direction, the film piece 
may be brought towards the concave inner surface of the can 
body at least in some areas. In some cases, a negative pres- 
sure is created radially outside the film piece from one 

5 front side between the inner wall of the can and the film 
piece so that the film piece engages the inner wall of the 
can body due to the negative pressure or due to the pressure 
difference between the partial spaces at both sides of the 
film piece. The length of the film piece is chosen in such a 

10 manner that the film piece engaging the can wall has an 

overlapping area. If now heat is supplied, in some cases, to 
the film through the wall of the can body, and the film com- 
prises a sealing layer at the side facing the exterior, a 
sealing connection to the can wall may be obtained, for ex- 

15 ample, at least in the overlapping area, and preferably also 
a sealing connection between both film layers. In order to 
seal the film firmly in a manner as extensive as possible to 
the wall of the can body, the film is pressed to the wall by 
means of an overpressure, and/or by at least one pressing 

20 surface, and heat is supplied substantially through the en- 
tire peripheral wall or, optionally, also from the interior 
of the can. Preferably, the convex pressing surface of a 
pressing ledge presses from the winding mandrel against the 
overlapping area. Since the development of plies is not dis- 

25 turbing in the can's interior, even a one-sidedly supported 
sealing ledge could be pressed against the overlapping area. 
In order to obtain an occlusion formed by the film even to- 
wards the can's bottom, the wound film piece is made pro- 
truding, for exainple, beyond the end face, and is closed 

30 prior to insertion into the can body by shrinking or turn- 
ing, this closure being not able to engage closely the can's 
base due to undulations- However, optionally a further film 
piece is introduced into the can body at one front side of 
the winding mandrel and is fixed to the can's bottom, the 

35 film piece assigned to the wall and that assigned to the 
base being preferably tightly interconnected. This can be 
obtained, for example, by means of a sealing element to be 
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pressed against the annular contact area between the two 
film pieces. 

By transferring a closed film envelope, according to the in- 
vention, to the' can body without any problem, it is possible 
to assign the , f \inction of a stable structure to the can body 
and the function of a decoration or of an inner barrier to 
the film envelope in such a manner that both functions may 
be optimized substantially independently from one another. 

The winding mandrel may be designed in such a way that the 
film adheres to the winding mandrel at least in the region 
of the leading portion of the film, and the film is able to 
be wound precisely around the mandrel . For attaining such an 
adherence, the interior of the winding mandrel communicates 
preferably with a negative pressure device, fine holes lead- 
ing through the peripheral wall of tjie winding mandrel so 
that' the film is held in the region of the holes by negative 
pressure. It goes without saying that the film may also be 
held to the winding mandrel by means of electrostatic adher- 
ence forces or, optionally, by mechanical means. 

The treating station for applying the decorated film is 
preferably equipped with a turntable. A winding mandrel and 
at least one holding element haying a concave inner surface 
is associated to each can place. A film piece is cut from a 
film web and is wound to a winding mandrel, the leading edge 
and the trailing edge of the film piece, being held somewhat 
in an overlapping fashion on the winding mandrel . After 
transfer to a concave inner surface, the film piece may be 
sealed in the overlapping area and may be firmly shrunk to 
the can body. Since shrinking and sealing is obtained by the 
influence of heat, it is suitable if the temperature neces- 
sary for sealing is a little bit below the minimum tempera- 
ture for shrinking. Having applied a sealing layer, the 
sealing procedure may be effected at a temperature of about 
130<^C. Shrinking of the film ROSO LR 400 known in the prior 
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art begins, however, only at a temperature of at least 
140°C. 

In order to prevent that the film displaces on the can body, 
5 at least one shrinking unit is provided at the treating sta- 
tion for applying the decorated film, which heats the film 
in such a manner that at least an annular partial area of it 
engages the can body so closely that the can may be moved to 
further treatment stations without any displacement of the 
10 film relative to the can body- In a further treating sta- 
tion, preferably comprising a turntable, the film is sub- 
stantially completely shrunk to the can body. To this end, 
the film is heated by heat radiation and/or by contact heat, 
particularly with hot air, so that is subjected to the de- 
15 sired shrinking procedure. 

The film ROSO LR 400 of a thickness of 20 /xm can, for exam- 
ple, be shortened by shrinking at least by 18% in longitudi- 
nal direction. Now it has been shown that the film may also 

20 be shrunk onto a, already narrowed neck portion. If, how- 
ever, narrowing is too extensive to engage the film onto the 
neck by shrinking, it may be more suitable in some cases, to 
carry out the entire narrowing, but preferably at least part 
of the narrowing, only after having shmink the closed film • 

25 on. To ensure for a narrowing step that the film is firmly 
connected to the peripheral wall of the can, a sealing pro- 
cedure has to be carried out after the shrinking procedure, 
wherein the film is firmly connected to the can body at 
least iii the region to be narrowed. 

30 

In the case of a beverage can, the adherence of the film on 
the can body after a shrinking procedure may already be suf- 
ficient, the film being then able to be removed from the can 
after cutting it open. In the case of aerosol cans, the re- 
35 quirements to the adherence of the film are greater. Even 

after a damage or after cutting open, the film has to remain 
on the can body. To this end, preferably a sealing procedure 
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is carried out after shrinking, wherein at least a partial 
area of the film, but preferably in the whole peripheral 
area, is firmly connected to the can body. The sealing layer 
necessary for sealing it on is arranged on the side of the 
5 film which faces the can body. Heat required for sealing 
reaches the sealing layer preferably through the film. Op- 
tionally, heat is transferred in an inductive way to the can 
body. However, pressing surfaces may also be used for trans- 
ferring both heat and pressure force, 

10 

If a sealing layer is used which cannot be firmly sealed to 
a metal surface, it is suitable if the can body is formed by 
sheet metal coated with plastic material . It has been shown 
that a coating of plastic material on a can body of coated 
15 sheet metal is able to be extremely well connected to a 
sealing layer of a film. 

If deforming an open can end is necessary, at least one fur- 
ther treatment station is provided which preferably com- 

20 prises a turntable to which necking devices, particularly 
spin-flow-necking devices, are associated. In this way 
treatment can be carried out during revolution of the ^turn- 
table. Since, in case of spin- flow-necking devices, the 
treating tool and the can body are rotated relative to each 

25 other about the can axis, either the can body or the treat- 
ing tool has to be able to be rotated about the can axis 
relative to the turntable. In order to enable beading of the 
free front side of a narrowed neck portion, preferably an 
edge beading device is provided. The latter is assigned 

30 about to the can places of a turntable of the treatment sta- 
tion for deforming the open can end. It goes without saying 
that instead of a (de) formation to a valve seat of an aero- 
sol can, a can occlusion for beading or welding on a dome 
including a valve seat, or a beverage can cover may be 

35 formed. In order to cover the upper edge of a decorated film 
and/or some connected to the can occlusion, an upper annular 
covering element may be provided. This upper covering ele- 
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ment, in the case of aerosol cans, is optionally formed by 
a partial region of the valve or by a part fastened to the 
valve seat. It will be understood that it may also be fixed 
to the upper can end, in an analogous way as with the base 
covering, by a sealing connection, a catch connection or a 
welding connection, particularly including at least three 
laser welding points, this part overlapping the upper film 
end, thus protecting it against tearing off. 

The drawings explain the approach according to the invention 
with reference to an embodiment, wherein 

Fig. 1 is a schematic illustration of a device which trans- 
fers a piece of film from a winding mandrel to a can 
body by means of a holding device. 

Fig. 2 shows a horizontal cross-section of the winding man- 
drel and a holding device. 

Fig. 3 is a perspective view of a detail of the winding man- 
drel together with a pressing surface. 

Fig. 4 is a cross-section of a detail of the wall of a can 
body comprising an engaging decorated film. 

Fig. 5 is a perspective view of a severing device for sever- 
ing a broad film web into a plurality of partial webs. 

Fig. 6 is a vertical cross-section of an installation which 
arranges a separating film in the interior of a can 
body, and 

Fig. 7 is a schematic illustration of a printing device for 
imprinting a film web. 

FIG. 1 shows a device 1 for applying a decorated film 3 on a 
can body 2 . A supply device 4 supports a film coil 3a and 
feeds the free end of the film web 3b woxmd on the film coil 
to a cutting device 5 which severs film pieces 3c from the 
film web 3b. According to situation a, the film pieces 3c 
are fed to a winding mandrel 7 which is, for example, en- 
sured either by the cutting device 5 or by a carry on device 
6. The leading edge of a film piece 3c is positioned on the 
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winding mandrel 7 and is wound onto the winding mandrel 7 by 
rotating the winding mandrel 7 about its longitudinal axis 
so that an overlapping area is formed between the leading 
edge and the trailing edge of the film piece, wherein two 
film layers engage the winding mandrel. In order that the 
film piece 3c is held on the winding mandrel 1 , the winding 
mandrel 7 comprises preferably a hollow space 8 to which a 
negative pressure and, optionally even a positive pressure 
relative to the environmental pressure may be applied, and 
communication channels 8a which commvinicate the hollow space 
8 to the outer surface of the winding mandrel 7 . The nega- 
tive pressure may form through the communication channels 8a 
between the winding mandrel 7 and the film piece 3c and may 
ensure the desired adherence. It will be understood that the 
film may also be held on the winding mandrel due to an elec- 
trostatic adherence force or, optionally, also mechanically. 

In the embodiment shown, the winding mandrel 7 is arranged 
on a first installation part 10 by means of a rotatable 
holding tube 9 . In the interior of the holding tube 9 is a 
communication conduit 8b formed from the hollow space 8 to a 
device for generating a negative and/or positive pressure. 
In order to be able to transfer the winding mandrel 7 to- 
gether with a film piece wound on it to a concave inner sur- 
face 11a of a holding device 11, the holding tube 9 is dis- 
placeable along its longitudinal axis. A holding device 11 
including a concave inner surface 11a) is associated to the 
winding mandrel 7 in such a manner that the winding mandrel 
7 may be introduced into the concave inner surface by a 
movement along its axis (situation b) and may be drawn out- 
again. It will be understood that only the concave inner 
surface 11a may be displaceable along this axis. After wind- 
ing the film piece onto the winding mandrel 7, the concave 
inner surface 11a would then be pushed over the winding man- 
drel . 
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Now, the overlapping area of the inter engaging film areas of 
the leading edge and the trailing edge are sealed to each 
other on the concave inner surface 11a . To this end, a con- 
vex pressure surface is pressed to the outside and against 
5 the concave inner surface so that a sealing pressure and a 
sealing temperature are obtained in the overlapping area. 
The heat necessary for sealing the overlapping area is pref- 
erably supplied from the concave inner surface,, particularly 
from a partial area of the concave inner surface • In the em- 

10 bodiment shown, the winding mandrel comprises guiding por- 
tions 7a on both front sides, of whith at least the upper 
one is conuncted to the holding tube 9 . At least two mandrel 
segments 7b are held on the guiding portions 7a, one of 
these mandrel segments comprising the convex pressure sur- 

15 face and is movable in radial direction to the outside and 
may be reset again. Optionally, all mandrel segments 7b may 
be moved in radial direction and are, to this end, guided by 
the guiding portions 7a. In order to be able to press at 
least one of the mandrel, segments to the outside, for exam- 

20 pie an actuation cone 7c is arranged in the interior of the 
mandrel segments 7b, the actuation cone 7c and the mandrel 
segments 7b to be actuated comprising each inclined sur- 
faces, particularly partial cone surfaces, which face each 
other. If now the actuation cone 7c is drawn upwards by axi 

25 actuation element 12, preferably a tube including the commu- 
nication conduit 8b, the cooperation of the inclined sur- 
faces results in a motion of the moveable mandrel segments 
7b in radial direction to the outside. Reset of the guiding 
portions 7a ensures during a downward movement of the actua- 

30 tion cone 7c a radial inward movement of the mandrel seg- 
ments . 

Fig. 2 shows an embodiment wherein seven mandrel segments 7b 
may be moved in radial direction. Having inserted the wind- 
35 ing mandrel 7 together with the film piece 3c into the hold- 
ing device 11, the mandrel segments 7b may be moved to the 
outside against the concave inner surface 11a. Due to the 
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increase in circiimf erence, the distance between the leading 
and the trailing edge of the film piece 3c, i.e. the over- 
lapping area, will become somewhat smaller, the small dis- 
placement leading to a precise engagement in the overlapping 
area. The convex pressure surface 13 is formed on one of the 
mandrel segments 7b. The film piece 3c is positioned in such 
a manner that the overlapping area 14 is assigned to the 
pressure surface 13. the pressing force of the. pressure sur- 
face, that acts onto the overlapping area 14 is transferred 
to the concave inner surface 11a by a support via at least 
one mandrel segment 7b. The convex pressure surface is pref- 
erably broader than the overlapping area and/or resilient 
and/or consists of a material which is unable to get into an 
adhering connection with the sealing layer. In this way, one 
can prevent pressed moulds in the film piece 3c, The heat 
necessary for sealing the overlapping area 14 is supplied by 
sealing surface 15a to be heated to the concave inner sur- 
fac^ lla. The sealing surface 15a, is the inner surface of a 
sealing element 15, to which, optionally, an insulation zone 
16 joins each on both sides in peripheral direction. 

After sealing the overlapping area 14, the film piece 3c may 
be designated a closed film piece 3d. The closed film piece 
3d is now transferred from the winding mandrel 7 to the 
holding device 11. To this end, the holding force of the 
winding mandrel has to be removed which, in the embodiment 
shown, is effected by degrading the negative pressure in the 
hollow ispace 8. The communication channels 8a leading to the 
outer surface of the winding mandrel 7 are formed, according 
to Fig. 2, by the interspaces between the mandrel segments 
7b, According to Fig. 1, however, bores can also be pro- 
vided. For holding the closed film piece 3d on the holding 
device 11, the latter comprises, for example, air channels 
lib including apertures at the concave inner surface lla. 
The closed film piece 3d is held to the concave inner sur- 
face by negative pressure in the air channels lib. When the 
actuation element 12 is moved downwards, this results in a 
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motion of the mandrel segments 7b inwards in radial direc- 
tion by the reset device of the guiding portions 7a. 

In accordance with Fig. 1, situation c, the winding mandrel 
5 7 is moved out of the holding device . 11 into the upper posi- 
tion, and the holding device 11 together with the closed 
film piece 3d is moved over the can body. By supplying heat, 
for example through hot air nozzles 17, the shrinking tem- 
perature may be exceeded at the lower edge of the closed 

10 film piece 3d so that at least the lower terminal area of 
the film piece 3d engages the can body 2. After degrading 
the negative pressure in the air channels lib, the holding 
device 11 is moved away from the can body 2 and upwards 
(situation d) . Since the film piece 3d adheres now to the 

15 can body 2 in the desired position, the can body 2 together 
with the film piece 3d may be conveyed to a further treat- 
ment station, for example to a furnace, where the shrinking 
procedure is completed and, in some cases, firmly sealing 
the decorated film to the can body is effected. The further 

20 treatment station for carrying out the shrinking procedure 
supplies heat to the transferred film piece, the heat being 
preferably supplied in the form of radiant heat and/or con- 
tact heat, particularly by means of hot air, but optionally 
even inductively through the can body. 

25 

For carrying out the fastening procedure by which the deco- 
rated film is fizmly sealed on the can body, at least in a 
partial area, a connecting device is optionally provided. 
Such a connecting device transfers heat to the film piece 

30 engaging the can body so that its sealing layer forms a 

sealing connection to the can body. In some cases, the deco- 
rated film is pressed against the can body by a pressing 
surface, this pressing surface being optionally moved over 
the can body for flattening possible plies. Heat is prefera- 

35 bly supplied inductively through the can body, but in . some 
cases by radiant heat and/or contact heat. Optionally the 
same device is used for shrinking and sealing, wherein only 



different treatment temperatures are provided for the two 
procedures . 

The device for applying a decorated film is preferably built 
5 up as a turning station. In this case, a winding mandrel 7 
and a holding device 11 are respectively associated to each 
can place, wherein these parts are preferably arranged above 
the cans to be treated- The turning station coinprises, for 
example, an upper turning part 18b which holds the winding 
10 mandrels 7, and a lower turning part 18a including can 

places 19, the hot air nozzles 17 cind the holding devices 
11- The can bodies are placed onto the can places by the 
transfer stations, and are removed again at the end. 

15 Fig. 3 shows a winding mandrel 7 which comprises pressing 

element 19 including the pressing surface 13 only instead of 
the mandrel segments 7b. In the embodiment shown, the press- 
ing element 19 is moved and actuated by a guiding and stop 
device 21 and an actuation channel 20 by means of pressur- 

20 ized air, A first position of the pressing element 19 drawn 
to the interior is achieved by means of a negative pressure 
in the actuation channel 20. A second position of the press- 
ing element 19 pressed to the exterior is achieved by means 
of a positive pressure in the actuation channel 20. Since 

25 the film piece, in the first position of the pressing ele- 
ment 16, has to be held engaged on the winding mandrel 7, a 
negative pressure, and, thus, some adherence between the 
film piece and the pressing surface 13 can be achieved by 
connection bores 19a. The leading edge of the film piece may 

30 be oriented, for example, on a stop edge 7d of the winding 
mandrel 7 so that the overlapping area is situated in the 
region of the pressing surface 13 . In the second position of 
the pressing element 19, the film piece is pressed against 
the concave inner surface and needs no longer to be held on 

35 the winding mandrel 7 . Release of the film is achieved by 
air which emanates through the connection bores 19a due to 
an overpressure in the actuation channel 20. 
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Fig, 4 shows a detail of a can body 2 engaged by an overlap- 
ping area 14. The closed film piece 3d coitiprises a transpar- 
ent film 3e having a printed coating 3f and a sealing layer 
5 located on the printed layer. The printed coating comprises 
preferably at least one first printed layer in the form of a 
counter-print, and optionally a primary coat or body color 
at the side averted from the film, directly at the sealing 
layer. Preferably three, but in particular four printed lay- 

10 ers of different colors are provided. When using a counter- 
print, the printed layer is protected by the film. It will 
be understood that films may be used which are printed with 
a standard print on the side facing the exterior, wherein 
then, in some cases, first a body color is applied, and af- 

15 ter the desired printed layers, preferably a protective lac- 
quer layer. The sealing layer is then applied on the side of 
the film which is averted from the printed layer. After 
winding up the film pieces, the sealing layer engages re- 
spectively the can body 2. In the overlapping area 14, the 

20 sealing layer of the outer film end engages the inner film 
end. Therefore, it is suitable when forming the connection 
in the overlapping area 14, if heat is supplied from the 
concave inner surface 11a. The heat reaches then first the 
sealing layer 3g, which achieves the connection. The sealing 

25 layer 3g which engages the pressing surface 13 is less 
heated. 

When using film webs which are printed at the backside with 
at least one body color or primary coat (counter-print) , 

30 there is the possibility of applying at least one further 
print layer on the outer side and in some cases to apply a 
print layer including more than one color. The externally 
applied print layer 3h may be applied using any known print- 
ing method, for example my means of flexographic printing, 

35 serigraphy, rotogravure, hot stamping or digital printing. If 
a transfer printing process is used, a method may be em- 
ployed where the desired colors are transferred to a trans- 



fer surface wet on wet one over the other. From the transfer 
surface, the whole print is transferred in one step onto the 
film. In this way, one may do without drying several times 
after partial prints subsequently applied. 

5 

Fig. 5 shows a broad film coil 3a', which is divided into, 
several film webs 3b by means of a cutting device 22, the 
film webs 3b being wound onto film coils 3a. The broad film 
coil 3a' has a width bl that corresponds to a plurality of 

10 can heights. The film webs 3a have each a width b2 which 
corresponds to the can height. If now the broad film coil 
3a' is printed by counter-printing with a standard decora- 
tion, the small film coils 3a may be imprinted on the exter- 
nal side each with the locally necessary information for 

15 different countries. This specific print, according to the 
needs, may be carried out at different places, preferably 
near the respective can producers. , 

» 

Fig. 6 shows an approach for transferring the wound film 

20 piece from the winding mandrel to a concave inner surface 
and the subsequent formation of a sealing connection, the 
concave inner surface being formed by the inner wall of a 
can body, and the film piece is used for providing an inner 
layer of the can. To this end, a film piece 3c is wound onto 

25 the winding mandrel 7. In order to obtain also a cover 

formed by the film towards the can bottom, the wound film 
piece 3c, for example, is allowed to project below beyond 
the front side, and is closed by means of a closing device 
by shrinking or twisting. The overlapping area 14 should, 

30 however, further remain displaceable in the region of the 
winding mandrel 7. Subsequently, the winding mandrel 7 to- 
gether with a film piece 3c, that is closed at the bottom, 
is introduced into a can body 2, the lower cover being not 
able to engage closely the can bottom because of undula- 

35 tions . 
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By moving mandrel segments 7b, as already has been described 
with reference to Figs. 1 and 2, to the exterior in radial 
direction and/or by supplying pressurized air between the 
winding mandrel 7 and the film piece 3c, at least some areas 
5 of the film piece 3c may brought towards the concave inner 
surface 11a of the can body 2, The length of the film piece 
3c in peripheral direction is chosen in such a way that the 
film piece 3c that engages the can wall comprises still an 
overlapping area 14. If now heat is supplied to the film, 

10 optionally through the wall of the can body, and the film 
comprises a sealing layer, a sealing' connection can be ob- 
tained between the film layers, for example, at least in the 
overlapping area. Preferably, the convex pressing surface 13 
of the winding mandrel 7 presses, as illustrated in Fig. 2, 

15 against the overlapping area 14. Instead of the holding de- 
vice illustrated in Fig. 2, the can body is used. In order 
to seal the film firmly to a most possible extent to the 
wall of the can body, the film is pressed by means of a 
positive pressure and/or by means of a plurality of mandrel 

20 segments 7b against the inner wall of the can, and heat is 
supplied substantially over the whole peripheral wall or, 
optionally, also from the interior of the can. 

Fig. 7 shows an approach in which a printing step is carried 
25 out using a transfer method. Performing this, at least one, 
but preferably various colors from wetting receptacles 24 
reach by means of gridded rollers 25 printing type forms 26 
or dr\ams, and from there trsuisfer surfaces 27 or rubber 
blankets. From the transfer surfaces, the wet on wet applied 
30 colors reach the film web 3b in a single step. The transfer 
surfaces 27 are situated on the peripheral surface of the 
support drum 28, and the film web 3b is brought into contact 
with the transfer surfaces 27 by a pressure drum 29. 

35 If now the partial prints are applied wet on wet onto a 

transfer surface, for example a rubber blanket or a transfer 
cylinder, the whole print image can be transferred to the 
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film in a single step and without any coincidence problem- 
It is only a transfer group and one drying device 30 which 
are needed- The drying device 30 may optionally also com- 
prise an applying device for a protective lacquer. The film 
5 web 3b is vmwoiind from a first coil 31 to a second coil 32. 
In some cases, a pretreatment device 33 may be provided in 
which, for example, the backside of the film is provided 
with a primary coat and/or a sealing layer. 



10 Fig. 8 shows ^the can body 2 of an aerosol can, the can body 
2 being composed of a peripheral portion 2a and a bottom 
portion 2b. It will be understood that the can body may 
equally be formed integral. The view to the connection be- 
tween the bottom portion 2b and the peripheral portion 2a is 

15 masked by a base covering 2c. At the upper end of the can 
body 2, a valve seat 2d is formed by a jolted contraction 
and by forming at the opening. The peripheral portion 2a is 
provided with a decorated film 3 in accordance with the 
process described above. The decorated film 3 is, for exam- 

20 pie, shrunk after narrowing the upper can end and extends, 
in particular, substantially up to the end edge of the pe- 
ripheral portion 2a so that the film end, after forroing the 
opening, is clamped firmly in the formed can edge. 

25 If the decorated film 3 does not extend up to the upper can 
edge, an upper cover part 2e may be arranged on the upper 
can portion which covers the upper end area of the decorated 
film 3. If the can body 2 is formed of three parts, an upper 
obturation part including the valve seat has to be fixed to 

30 the peripheral portion 2a. According to the prior art, this 
is done using a folding seam or, in some cases, by welding 
(EP 208 564 Bl) . The unattractive seam region, thus created, 
between the upper obturation part and the peripheral portion 
2a may be covered by the upper cover part 2e. In the case of 

35 an aerosol can, the upper cover part 2e is a part connected 
to the valve which, after inserting the valve is always on 
the can. By providing cover parts 2c, 2e, three-partite cans 
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may be provided where the constimer cannot recognize that the 
can body 2 is composed of different parts. In principle, all 
known connection types may be used for tightly connecting 
can parts - 

5 

In the embodiment of Fig. 8, the bottom portion 2b is con- 
nected to the peripheral portion 2a by an annular welding 
connection. At the bottom, an edge region of the bottom por- 
tion 2b extends towards the peripheral portion 2a, engaging 
10 the lower edge of the peripheral portion 2a. The welding 
connection may be groove-shaped or m^y be in the contact 
area of these two portions- It will be vinderstood that the 
portions may also be welded together in a butted way, that 
at least one of the connections may be formed as a saddle 
15 joint, or that a connection is provided only below or only 
above. Without using an upper obturation part, the periph- 
eral portion 2a has to be narrowed very considerably for 
forming a valve seat which, with various materials, involves 
high e3<penses, particularly including many individual jolt- 
20 • ing steps, and in some cases insurmountable problems. Due to 
the possibility of an obturation, an optimized composition 
of the can body may be chosen without showing a negative ap- 
pearance . 

The base covering 2c, and optionally also the upper cover 
part 2e, may be used for protecting and firmly clamping the 
lower or the upper film edge of the decorated film 3 . In 
this way, the risk of a decorated film 3 becoming detached 
is substantially reduced. Welding seams in longitudinal di- 
rection of a can may also be covered by a decorated film 3. 
A peripheral portion of a can, which is formed by bending 
and welding together, particularly by laser welding, may ob- 
tain a special shape already by the cut to size of the com- 
posed parts. Since the material of the metal flat material 
formed to constitute the periphery is not hardened by form- 
ing steps, the periphery may be shaped, at least in some re- 
gions, by changing the circ\imf erence . In this way, estheti- 
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cally attractive ceuns may be shaped which may be provided 
with a shrinking decorated film 3 either prior to or after 
the forming step. If structural elements are arranged be- 
tween the peripheral portion 2a and the decorated film 3, 
cans having special effects can be provided. Thus, a variety 
of new design possibilities will result. 
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Claims : 

Method for producing a can body (2), in which method a 
film piece (3c) is cut from a film web (3b) , and the film 
piece (3c) is wound on a winding mandrel (7) from its 
leading edge to its trailing edge and is held in a some- 
what overlapping manner on the winding msmdrel (7), char- 
acterized in that the film piece (3c) is transferred from 
the winding mandrel (7) to a concave inner surface (11a), 
and the overlapping area (14) of the interengaging film 
areas of the leading edge and the trailing edge are 
sealed with one another on the concave inner surface 
(11a) . 

Method according to claim 1, characterized in that the 
concave inner surface (11a) is formed on holding means 
(11), and that the cylindrical closed film piece (3d), 
subsequent to the sealing of the overlapping area (14) , 
is brought from the concave inner surface (11a) onto a 
can body (2) and is engaged at least in part by at least 
one shrinking procedure. 

Method according to claim 1 or 2, characterized In that 

for sealing the interengaging film areas in .the overlap- 
ping area (14), a convex pressing surface (13) is pressed 
to the exterior against the concave inner surface (11a), 
while achieving a sealing pressure aiid a sealing tempera- 
ture in the overlapping area (14) , the heat needed to 
seal the overlapping area (14) being preferably supplied 
from the concave inner surface (11a) , particularly from a 
partial surface (15a) of the concave inner surface (11a) . 

Method according to claim 3, characterized In that the 
convex pressing surface (13) is actuated by actuation 
means, a support being achieved during pressing at the 
concave inner surface (11a) and/or the the convex press- 
ing surface (13) is broader than the overlapping area 
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(14) and/or is resilient and/or is of a material that is 
xanable to form an adhering connection with the sealing 
layer , 

Method according to any of claims 2 to 4, characterized 
in that a,fter forming the sealing connection in the over- 
lapping area (14), the winding mandrel (7) and the hold- 
ing element (11) together with the closed film envelope 
(3d) and subsequently the can body (2) and the holding 
element (.11) together with the closed film envelope (3d) 
are moved in axial direction relative to each other so 
that the film envelope (3d) is arranged around the can 
body (2) and is brought into contact with the can body 
(2) by a first shrinking procedure at least in an annular 
area, and is, optionally, completely shrunk to the can 
body (2) in a second shrinking procedure, preferably out- 
side the Jiolding element (11) , the heat for at least one 
shrinking procedure being preferably supplied in the form 
of radiant heat and/or contact heat, particularly by 
means of hot air, but optionally inductively through the 
can body (2) . 

Method according to any of claims 1 to 5 , characterized 
in that for carrying out the connection procedure, heat, 
and optionally a pressure force, is applied at least to a 
partial area of the film piece {3d) transferred to the. 
can body (2), so that a sealing connection between at 
least a partial area of the film piece (3d) and the can 
body (2) is achieved, the heat being preferably supplied 
inductively through the can body (2) , but optionally in 
the form of radiant heat and/or contact heat. 

Device for applying a film piece (3c) to a can body (2) 
comprising at least one receiver for holding a can body 
(19) , feeding means for feeding film pieces (3c) , at 
least one winding mandrel (7) onto which film pieces (3c) 
may be wound adhering thereto in such a way that their 
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respective leading edge and their respective trailing 
edge are held on the winding mandrel in somewhat overlap- 
ping relationship, and further comprising at least one 
sealing means (15) to be heated, characterized In that 
holding means (11) including a concave inner surface 
(lla) are formed and are moveable relative to the winding 
mandrel (7) in such a manner that at least a partial area 
of the film piece (3c) including the leading edge and the 
trailing edge of the film piece (3c) are transferable 
from the winding mandrel (7) to the concave inner surface 
(lla), a pressure surface (13) renders the interengaging 
film pieces of an overlapping area (14) between the lead- 
ing edge and the trailing edge able to be pressed to the 
concave inner surface (lla) , the sealing means (15) ren- . 
ders a sealing procedure for connecting the overlapping 
area (15) releasable, and the concave inner surface (lla) 
is moveable relative to the can body (2) so that the cy- 
lindrical closed film piece (3d) may be supplied to the 
can body (2) and is engageable at least in part to the 
can body (2) by shrinking means. 

Device according to claim 7, characterized in that the 
convex pressure surface (13) is moveable by actuation 
means (7c), preferably located on the winding mandrel (7) 
and particularly renders a pressure force obtainable, 
which may prop against the concave inner surface (lla) , 
the convex pressure surface (13) being, in particular, 
broader then the overlapping area (14) and/or resilient 
and/or is of a material that is unable to form an adher- 
ing connection with the sealing layer. 

Device according to claim 7 or 8, characterized in that 

the sealing means (15) comprises a sealing surface (15a) 
to be heated, which faces the convex pressure surface at 
the concave inner surface (lla), to which an insulation 
zone (16) joins, optionally on both sides, in peripheral 
direction. 
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10, Device according to any of claims 7 to 9, characterized 
in that the device coinprises at least one turning station 
(18a, 18b) , which includes receiver means (19) for hold- 
5 ing can bodies (2) on a circular line at equal distances, 

a winding mandrel (7) and holding means (11) including a 
concave inner surface (11a) being associated to each re^ 
ceiver means (19) . 

10 11. Device according to any of claims 7 to 10, characterized 
in that the at least one shrinking means for carrying out 
said shrinking procedure renders heat able to be supplied 
to at least a partial area of the film piece (3d) trans- 
ferred to the can body (2) , the heat being preferably 

15 supplied in the form of radiant heat and/or contact heat, 

but optionally inductively through the can body (2) . 

12 . Device according to any of claims 7 to 11 , characterized 
in that connection means for carrying out said connection 

20 procedure renders heat able to be supplied to at least a 

partial area of the film piece (3d) transferred to the 
can body (2), and optionally also a pressure force, so 
that a sealing connection is achieved between at least a 
partial area of the film piece (3d and the can body (2), 

25 the heat being preferably supplied inductively through 

the can body (2) , but optionally in the form of radiant 
heat and/or contact heat. 

13, Can body (2) comprising a film piece (3d), said film 

30 piece (3d) extending around the periphery of the can, in- 

cluding at least one sealing layer (3g) wherein the in- 
terengaging film areas being sealed to each other in an 
overlapping area (14), and the film piece being formed as 
a shrinking film, while having different abilities to 

35 shrink in the two main directions, characterized in that 

the film piece (3d) engages everywhere the can body (2) 
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directly, and thus free of adhesive, and that the direc- 
tion of greater ability to shrink extends in peripheral 
direction of the can body (2) • 

Can body according to claim 13, characterized in that the 
film piece {3d) is printed on its backside and comprises 
a sealing layer (3g) on the printed layer (3f ) and/or has 
a thickness of less than 25 ^tni, preferably between 9 /xm 
and 21 ^tm. 

Can body according to claim 13 or 14, characterized in 

that the film piece (3d) extends in the bottom region of 
the can body (2) up to an outer annular area of the can 
base and/ or that an external base covering is arranged on 
the base in such a manner that it overlaps the film edge. 

Method for imprinting a film web (3b) , portions of which 
are to be arranged on containers, characterized by at 
least one printing step using the transfer method, 
wherein at least one, preferably at least two, but par- 
ticularly three to five, different colors is (are) trans- 
ferred to a transfer surface (27) and in a single step as 
a transfer printing layer to one side of the film web 
(3b) . 

Method according to claim 16, characterized in that one 

of the film web (3b) is provided with a preprint (3f ) 
and/or a sealing layer (3g) already prior to said print- 
ing step using a transfer method, preferably by means of 
a gravure printing method, the transfer printing layer 
(3h) and the preprint (3f ) being preferably applied to 
different sides of the film web (3b) , wherein the pre- 
print (3f ) forms a primary coat or a basic decoration and 
is, in some cases, covered by a sealing layer (3g) • 
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IN THE CIAIMS 

This is a complete and current listing of the claims, 
marked with status identifiers in parentheses. The following 
listing of claims will replace all prior versions and listings 
of claims in the application. 

1. (Currently Amended) Method for producing a can bod y ( 2 ) , 
comprising: 

in v i yhich mctho d cutting a film piece (3c) — ia cut from 

a film web — (3b) , j _ e»4 

winding the film piece (3g) — io wound on a winding 

mandrel -f^?-) — from its leading edge to its trailing edge and 
holding the film piec c io held in a somewhat overlapping 
manner on the winding mandrel — i^H-, — charactorigod in that ^ 

transferring the film piece (3g) — ia tranof erred from 

the winding mandrel (7) to a concave inner surfac e {11a) rj- 
and 

sealing the overlapping area (1 4 ) — of the 

interengaging film areas of the leading edge and the 
trailing edge are ooalod w ith one another on the concave 
inner surface — (11a) . 

2. (Currently Amended) Method according to claim 1, 
charactQrigQd in that w herein the concave inner surface 
(11a) — is formed on a holding moano devic o (ll) , and that 
the cylindrical closed film piec o (3d) , subsequent to the 
sealing of the overlapping area (1 4 ) , is brought from the 
concave inner surface (11a) onto a can body ( 2 ) and is 
engaged at least in part by at least one shrinking 
procedure . 

3 . (Currently Amended) Method according to claim 1 or 2 , 

wherei n oharactcriged in that for sealing the interengaging 
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film areas in the overlapping area — (14) , a convex pressing 
surface (13) — is pressed to the exterior against the 
concave inner surface — (11a) , while achieving a sealing 
pressure and a sealing temperature in the overlapping area 
(1 4 ) , the heat needed to seal the overlapping area (1 4 ) 
being _ preferably supplied from the concave inner surface 
(11a), particularly from a partial aurfacc — (15a) — of the 
GoncavQ inner ourface — (11a) , 

4. (Currently Amended) Method according to claim 3 , wherein 
charactoriBod in that the convex pressing surface (13) — is 
actuated by an actuatio n devic o moano -, a support being 
achieved during pressing at the concave inner surface^ 
(11a) — and/ o r and wherei n the the convex pressing surface 

( 13 ) — is at least one of b roader than the overlapping area^ 

(14) — and/or ia resilient and-/^a? -irs— Qf a material that is 
unable to form an adhering connection with the sealing 
layer . 

5. (Currently Amended) Method according to any of claims- 2 
to A , where i n charac tori god in that after forming the m. 
sealing connection in the overlapping area (14) , the 
winding mandrel ( 7 ) and the holding element (11) together 
with the closed film envelope C3d) and subsequently the 
can body (2) and the holding element -fiSr)— together with 
the closed film envelope (3d) are moved in axial direction 
relative to each other so that the film envelope (3d) is 
arranged aroxind the can body ( 2 ) and is brought into 
contact with the can body (2) b y a first shrinking 
procedure at least in an annular area-; — and io, optionally, 
completely ohrxink to the can body (2) — in a aecond 
ahrin]cing procedure, preferably outaide the holding 
clement (11) , — the heat for at leaot one ahrinking 
procedure being preferably oupplied in the form of radiant 
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hoat and/or contact hoat^ — particularly by mcana of hot 
air, — but optionally inductively through the can body — (-3-)-. 

(Currently Amended) Method according to any of claims 1 
to 5 , wherein charactoriBod in that for carrying out the 
connection procedure, heat-? — and optionally a prooouro 
force, — _is applied at least to a partial area of the film 
piece (3d) — transferred to the can bod y (2) , so that a 
sealing connection between at least a partial area of the 
film piece (3d) and the can body 43-) — is achieved-? — tho heat 
being preferably ouppliod inductively through the can body 
(2) , — but optionally in the form of radiant heat and/ or 
contact heat . 

(Currently Amended) Device for applying a film piece (3g) 
to a can body -(-3-) — comprisingj_ 

—at least one receiver for holding a can body — (ID) ,2 . 

feeding means for feeding film pieces — (3c) ,2 . 

—at least one winding mandrel ( 7 ) onto which film 

pieces (3c) m ay be woxind adhering thereto in such a way 
that their respective leading edge cuid their respective 
trailing edge are held on the winding mandrel in somewhat 
overlapping relationship^ — ; and further comprioing 

at least one sealing meana d evice (15) — to be heated— 

; oharactoriEod in that 

at least one holding mcano device, (11) — including a 

concave inner surface — (11a) — arc fQrTnQd_ ^ and arc m oveable 
relative to the winding mandrel -(-?-) — in such a manner that 
at least a partial area of the film piece (3g) — including 
the leading edge and the trailing edge of the film piece 
(3c) — are transferable from the winding mandrel -(-T-) — to the 
concave inner surfac e (11a) , wherein a pressure surface 
(13) — renders the interengaging film pieces of an 
overlapping area (1 4 ) b etween the leading edge and the 
trailing edge able to be pressed to the concave inner 
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surface — (11a) , the at least one sealing devic Qm Qano — (15) 
renders a sealing procedure for connecting the overlapping 
• area (15) — releasable> -and the concave inner surface (11a) 
is moveable relative to the can body -fS-) — so that the 
cylindrical closed film piece (3d) m ay be supplied to the 
ccui body (2) ' and is engageable at least in part to the can 
body — (-3-) — by ohrinlcing mcana . 

8. (Currently Amended) Device according to claim 7, 
GharactcrigQd in that w herein the convex pressure surface 
(13) — is moveable by an actuation moana — (7g) , — preferably 
located on the winding mandrel (7) — and particularly 
rondcra a prcaourQ force obtainablQ, — which may prop 
againat the concavQ inner aurfaco — (11a) , device, the convex 
pressure surface (13) b eing-? — in particular, at least one 
of b roader then than the overlapping area_j_ — (14) — and/or 
resilient an d/ or ia of a material that is unable to form 
an adhering connection with the sealing layer. 

9. (Currently Amended) Device according to claim 7 or 8, 
wherei n oharaotorissod in that the at least one sealing p- 
device includes m eana (15) — compriaeo a sealing surface 
(15a) to be heated, which faces the convex pressure 
surface at the concave inner soirfac o (11a) , to which an 
insulation zone (16) — joins-? — optionally on both aidco, — _in ' 
peripheral direction. 

10. (Currently Amended) Device according to any of claim& 7 
to 0 , charactoriged in that the device comprises at least 
one turning statio n (18a, — 1 8 b) , which includes a receiver 
means (IQ) — for holding can bodies -(-2-) — on a circular line 
at equal distances, a winding mandrel (7) and holding 
moans — (-t3r)-device including a concave inner surface (11a) 
being associated to each receiver means — (ID) . 
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11. (Currently Amended) Device according to any of claims 7 
to 10 , further comprisin g charaotorigod in that the at 

• • JL-eastr-one-shr^inking means for carrying -out oaid a 
shrinking procedure by supplying heat to at least a 
partial area of the film piece -{^^^transf erred to the can 
bod y ( 2 ) , — thd heat being preferably oupplicd in the form 
of radiant heat and/or contact heat, but optionally 
inductively through the can body (2) , 

12. (Currently Amended) Device according to any of claims- 7 
to 11 , charactcrisGd in that further comprising connection 
means for carrying out oaid a connection procedure that 
renders heat able to be supplied to at least a partial 
area of the film piece (3d) — transferred to the can body 
(2 ) , and optionally aloo a prcaourc force, — so that a 
sealing connection is achieved between at least a partial 
area of the film piece (3d and the can body — (-3-)-7 — the heat 
being preferably ouppliod inductively through the can body 
(2 ) , — but optionally in the form of radiant heat and/ or 
contact heat , 

13. (Currently Amended) Can body^ -fS-)— comprisingj^ 
—a film piec e (3d) , oaid film piece (3d) extending 

around the periphery of the can', including at least one 
sealing layer (3g) w herei n the _ inter engaging film areas 
being are sealed to each other in an overlapping area 
(1 4 ) , and the film piece being formed as a shrinking film, 
while having different abilities to shrink in the two main 
directions, charactorigcd in that the film piece — (3d) 
engagca and engaging everywhere the can body -fS-) — directly, 
and thus free of adhesive, and that w herein the direction 
of greater ability to shrink extends in peripheral 
direction of the can bod y (2) . 
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14. (Currently Amended) Can body according to claim 13, 
charQGtQrigGd in that w herein the film piece (3d) is 
printed on its backside and has at least one of compriaQS 
a sealing layer (3g) on the printed layer (3f) an d/or _ hag 
a thickness of less than 25 fi m, preferably bctwoon 9 ^ni 
and 21 fim . 

15. (Currently Amended) Can body according to claim 13j_^ ^ 
i4-7 — oharactoriEod in that w herein the film piece at loao fe 
one of (3d) — extends in the bottom region of the can body 
43^ — ^up to an outer annular area of the can base and-/ea? 
that include a — an external base covering is -ars— arranged on 
the base in such a manner that it overlaps the film edge. 

16. (Currently Amended) Method according to claim 1, further 
c ompr i s i ng Mc t hod #ea£^imprinting said film web (3b) , 
portiona of which arc to bo arranged on Gontaincro, 
charQctoriEod by comprioingw ith at least one printing step 
using -fehe— a transfer method, wherein at least one-r 
prcfcrably at Icaat two, but particularly throe to five, 
different color-s is (are) _ transf erred to a transfer 
surface (27) — and in a single step as a transfer printing 
layer to one side of the film web (3b) . 

17. (Currently Amended) Method according to claim 16, 
charaGterizQd in that wherein one side of the film web (3b) 
is provided with at least one of a preprint (3f) an d/or _ a 
sealing layer (3g) already prior to said printing step 
using a transfer method, preferably by meano of a gravure 
printing method, the transfer printing layer (3h) and the 
preprint (3f ) b ein g preferably _ applied to different sides 
of the film web — (3b) , wherein the preprint — — formo a 
primary coat or a baoic doGoration and io, — in some Gaaco, 
Govercd by a ocaling layer (3g) . 
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18. (New) Method according to claim 2, wherein for sealing the 
interengaging film areas in the overlapping area, a convex 

• pressing surface-is pressed to the -exterior against the 
concave inner surface, while achieving a sealing pressure 
and a sealing temperature in the overlapping area, the 
heat needed to seal the overlapping area being supplied 
from the concave iimer surface. 

19. (New) Method according to claim 5, wherein said film 
envelope is completely shrunk to the- can body in a second 
shrinking procedure outside the holding element. 

20. (New) Device according to claim 8, wherein the at least 
one sealing device includes a sealing surface to be 
heated, which faces the convex pressure surface at the 
concave inner surface, to which an insulation zone joins 
in peripheral direction. 
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REMARKS 

Claims 1-20 are now present in this application, with new 
claims 18-20 being added by the present Preliminary Amendment. 
It should be noted that the amendments to original claims 1-17 
of the present application are non-narrowing amendments, made 
solely to place the claims in proper form for U.S. practice 
and not to overcome any prior art or for any other statutory 
considerations. For example, amendments have been made to 
broaden the claims; remove reference numerals in the claims; 
remove/change any phrases unique to European practice; remove 
multiple dependencies in the claims; and to place claims in a 
more recognizable U.S. form, including the use of the 
transitional phrase "comprising" as well as the phrase 
"wherein" . Other such non-narrowing amendments include 

placing apparatus -type claims (setting forth elements in 
separate paragraphs) and method- type claims (setting -forth 
elements in separate paragraphs) in a more recognizable U.S. 
form. Again, all amendments are non-narrowing and have been 
made solely to place the claims in proper form for U.S. 
practice and not to overcome any prior art or for any other 
statutory considerations . 

CONCLUSION 

Accordingly, in view of the above amendments and remarks, 
an early indication of the allowability of each of claims 1-20 
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in connection with the present application is earnestly 

solicited. 

Should there be any outstanding matters that need to be 
resolved in the present application, the Examiner is 
respectfully requested to contact Donald J. Daley at the 
telephone number of the undersigned below. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 08-0750 for 
any additional fees required under 37 C-F.R. § 1,16 or under 
37 C-F.R. § 1.17; particularly, extension of time fees. 

Respectfully submitted, 

HARNESS, DICKEY & PIERCE, P.L.C. 

Donaia J. DaleyQ/Reg. No.( 34, 313 

P.O. Box 8910 
Res ton, Virginia 20195 
(703) 668-8000 

DJD:bbf 
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SUBSTITUTE SPECIFICATION 

METHOD AND DEVICE FOR APPLYING A FILM PIECE TO A 

CAN BODY 

[0001] This application is the national phase ainder 35 
U.S.C. § 371 of PCT International Application No. 
PCT/CH2004/000004 which has an International filing date of 
January 9, 2004, which designated the United States of 
America and which claims priority on Swiss Patent 
Application number 64/03 filed January 17, 2003, the entire 
contents of which are hereby incorporated herein by 
reference . 

Field 

[0002] The invention generally relates to a method, to a de- 
vice, and/or to a can body. 

Baclcground 

[0003] For simplifying the production of containers, par- 
ticularly of aerosol cans including a decoration, some indi- 
vidual treatment steps of the current production methods can 
be siittplified or, in some cases, omitted or replaced. For 
example, a method is known from WO 95/34474 wherein one can 
substantially do without imprinting and overpainting of the 
outer surface of a container. The decoration is imprinted 
onto a film, and the film is then applied to the outer sur- 
face of the container. 

[0004] By applying the decoration in the form of a film, 
various advantages are achieved. First, it is no longer re- 
quired to run all operations necessary for the production of 
a container immediately one after the other. The printed 
film can be bought in completely inprinted form and does not 
need to be printed within the can production plant. One can 
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economize in the cleaning procedure, because the application 
of a ready, sheet-like layer is less delicate than lacquer- 
ing, particularly with respect to possible fatty residues. A 
further economization is obtained by omitting drying proce- 
dures. By omitting various parts of an installation, invest- 
ment costs are also reduced. 

[0005] Approaches where a label is wound around and fixed to 
a container have the disadvantage that arranging and fixing 
cannot be made very precisely. Such a label film does not 
adhere equally well in all places on the container so that 
the film can, in some cases be torn off. Residues of adhe- 
sive in the overlapping zone and insufficient engagement on 
the container result in an unattractive appearance. 

[0006] According to other approaches, closed shrink films 
are shrunk on the containers. If a hose-shaped intermediate 
product or sleeve is produced from a printed shrink film, a 
film ribbon has to be wrapped around in such a manner that 
the two lateral margins meet each other in an overlapping 
manner. The overlapping lateral margins are interconnected 
by way of an applied adhesive. The closed ribbon is pressed 
flat, and is rolled up with two lateral folding lines. When 
producing a hose-like film ribbon, there will occur periph- 
eral inaccuracies - 

[0007] In addition, the adhesive used results in optical de- 
ficiencies, and the two foldings, which result from pressing 
flat and rolling up, remain visible, on the container- Since 
the shrinking capability of a film hose is increased in its 
longitudinal direction, a hose portion applied to a con- 
tainer would shrink more in the direction of the container's 
axis than in peripheral direction, which renders a precise 
engagement of the film hose more difficult. In order to be 
able to guarsuntee sufficient shrinking also in peripheral 
direction, a thick film had to be chosen, which involves 
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higher costs and an undesirable high step in the overlapping 
zone. 

[0008] Apart from various can shapes, various methods for 
producing can bodies are known. In the case of one-part 
aerosol cans of aluminum, the cylindrical can body is pro- 
vided by cold sinking. Subsequently, a valve seat is formed 
at the open end by jolt-necking. U.S. Patent No. 4,095,544 
and EP 0 666 124 Al describe the production of weldless 
steel cans. Iia doing so, the cylindrical can body is pro- 
duced by stamping, pressing and flow turning a steel sheet 
coated with tin or with plastic material. 

[0009] Very current are also cans from steel sheet material, 
where the shell includes a longitudinal weld seam. The bot- 
tom and the upper closing are fastened to the shell by 
folded seam connections. From documents EP 200 098 A2 and EP 
208 564, two part cans and multi-part cans are known, where 
the parts are interconnected by laser welding. Due to the 
various shapes and the extremely thin can wall of the indi- 
vidual types of cans, it is not suitable to wind the decora- 
tion film directly onto the can body, and to connect ±p to 
form a closed film envelope on the can body. 

[0010] Connecting the film ends, by way of an adhesive would 
be too expensive and would not satisfy both with respect to 
strength and esthetical aspects. To interconnect the film 
ends by a sealing connection, the sealed surface had to be 
pressed against the can body which is not suitable with thin 
cans due to the small strength. With cans, whose outer sur- 
face is narrowed at the lower end and particularly at the 
upper end or which deviate from a cylindrical shape, the 
sealing connection could not be attained over the whole 
height of the can. 
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[0011] From the documents US 4,199,851 and DE 197 16 079, 
solutions are known where a shrinkable flat plastic material 
is wound around a winding mandrel, is formed to closed enve- 
lopes, are slipped upwards in axial direction onto bottles 
as an all around label and are shr\ink on. The all around la- 
bels have to have sufficient stability in order to be able 
to be moved by an annular part pushing the lower edge up- 
wards up to a label region of the bottles. This is only pos- 
sible if using plastic material of great thickness. 

[0012] From EP 397 558 Al, a solution is known, wherein all 
around labels are clamped by two partially annular pincers 
poirtions against an inner part, and are drawn downwards over 
a bottle. Since the all around label has to be drawn over 
the solid inner part and over the bottle due to the static 
friction at the pincers portions, this solution too can only 
be applied with extremely strong or thick all aro\ind labels, 
whose inner surface, in addition shows good sliding proper- 
ties. 

[0013] In accordance with EP 547 754 A2, all around labels 
are tentered from the inner side and drawn over a bottle by 
holding rods oriented in parallel and moved in radial direc- 
tion. Tentering by rods, which press to outside,, is only 
possible with sufficiently robust, and thus thick, films. 
Thin films would be deformed and/or damaged. 

[0014] In order to reduce friction on the bottle, air is 
blown out of the rods. When a desired position relative to 
the surface has been reached, pincers -shaped grippers, that 
are moved from outside, have to clamp the all around label 
so that the rods arranged in the interior oaxi be pulled out 
without displacing the all aro\md label. The transfer of all 
around labels onto bottles, Icnown from the prior art, is ex- 
pensive and not suited for thin films. 
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[0015] Since labels on bottles extend only over a middle 
zone, the bottles may be held without any problem in an up- 
per or lower region, preferably at a thread at the opening, 
when applying all around labels. If a film is applied as a 
decorating layer onto a can, the film has substantially to 
cover the whole area of the external surface so that hold- 
ing, as with bottles, is not possible. 

[0016] In order to arrange a closed film envelope on a can 
body, the leading edge, according toEP 1 153 837 Al, is 
held on a winding mandrel. After winding up the film piece, 
the trailing edge of the piece of decorated film should 
overlap the leading edge. In the overlapping zone, a narrow 
sealing surface extending parallel to the longitudinal axis 
of the can is moved radially inwards and towards the winding 
mandrel . 

[0017] In orjder to enable a sealing connection in the over- 
lapping zone, the film pieces have to be printed and cut in 
such a manner that a non-printed area exists at the leading 
edge, and in some cases at the trailing edge. In the non- 
printed area, the sealing layers formed on both sides jOf the 
plastic film should coincide and form a firm connection af- 
ter sealing. 

[0018] Now, it has been found that with plastic films aftep 
printing, due to their elasticity, the presence in certainty 
of narrow, non-printed areas at the leading edge, and in 
some cases at the trailing edge cannot be guarsmteed. The 
reason is that the films as long webs have to be unwound 
from coils when printing and cutting. The force necessary 
for unwinding varies from the beginning of the coil to the 
end. Therefore, the elongating force acting on the film var- 
ies too, which leads to the above-mentioned inaccuracies. If 
the non-printed area were enlarged for compensating the in- 
accuracy, there would be an undesirable longitudinal strip 
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without any decorating layer on the can body provided with 
the film. 

[0019] When the sealing surface, which extends parallel to 
the longitudinail axis of the can, is moved radially inwards 
and towards tjie winding mandrel, it is difficult to ensure 
equal contact pressure along the whole sealing surface. 
Since the can body has to be associated to the winding man- 
drel at one front side for transferring a film envelope, the 
winding mandrel can only be supported at one front side . Due 
to the one-sided support, a small tilting excursion of the 
winding mandrel away from the sealing surface will result 
when pressing the sealing surface on. 

[0020] A small sliding movement caused by it between the 
winding mandrel and the sealing surface as well as the con- 
tact pressure, that changes in direction of the axis of the 
winding mandrel can lead to a draft, in some cases to undu- 
lating in the overlapping and sealing area and to insuffi- 
cient sealing. This may affect the esthetic effect of the 
decorated film even after transfer and shrinking on the can 
body. Moreover, it has been found that pressure lines pr 
moulds of the lateral marginal lines of the sealing surface 
may occur in euxial direction of the winding mandrel at both 
sides of the sealing surface, wjiich are even visible on the 
can body. 

[0021] With the thin decorated films mentioned in EP 1 153 
837 Al having a thickness of less than IBfim, preferably be- 
tween 9txm and 2lMin, great problems arise when sliding the 
closed film envelopes from the winding mandrel to the can 
body. The commercial plastic film Label-Lyte ROSO LR 400 of 
Mobil Oil Corporation able to be imprinted, as suggested, 
includes a thin sealing layer on both sides and is available 
with thicknesses of 20/xni and 50txm. 
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[0022] When sealing the overlapping area, the sealing layer 
engaging the winding mandrel is also heated and is pressed 
to the winding mandrel. In order to avoid that the cylindri- 
cal closed film on the winding mandrel is sealed to the 
winding mandrel, the sealing layer and the outer surface of 
the winding mandrel have to be provided in such a manner 
that they do not adhere to each other after a sealing proce- 
dure . 

[0023] Nevertheless, the adhering and sliding properties are 
somewhat different in the area of the sealing seam as com- 
pared with the other film areas. This may lead to problems 
when moving the film envelopes from the winding mandrel to 
the can body. If a partial area of the film envelope slides 
a little bit less well from the winding mandrel to the can 
body, it may jam on the winding mandrel or on the can body. 

[0024] Further problems may arise due to electrostatic 
charges and the electrostatic forces involved which act onto 
a film. Therefore, the transfer of a cylindrical closed film 
from a winding mandrel to a can body is problematic, even if 
the dicumeter of the winding mandrel is a little bit larger 
than the diameter of the can body. A significant difference 
in size is not desirable, because in this case the ability 
of the film to shrink has to be larger so that there is the 
risk of undulating when shrinking. For increasing the 
shrinking ability, a film of an elevated thickness has to be 
used, which is not desirable. 

SUMMARY 

[0025] Therefore, at least one embodiment of the present in- 
vention includes an object of finding an approach by which 
one can optimally imprint film envelopes of different films, 
particularly also of thin films, according to the needs, and 
to transfer them from a winding mandrel to a can body. 
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[0026] The term ''can body" should be iinderstood to encompass 
all containers, particularly container- like intermediate 
products... When solving the task, a method of at least one 
embodiment for imprinting film webs has been invented which 
is novel and inventive for imprinting label webs, irrespec- 
tive of the production of cans. 

[0027] When solving the problem, in a first inventive step 
it has been recognized that interconnecting the film piece 
to form a closed film envelope should not be made on the 
convex outer surface of a winding mandrel , A winding mandrel 
is adapted to convert the film piece into the shape of a cy- 
lindrical surface, the trailing edge of the decorated film 
piece, after winding the film piece up, overlapping the 
leading edge in an overlapping area. For achieving a perfect 
sealing connection and for simply transferring a closed film 
envelope to a can body, a concave inner surface, engaged by 
at least a portion of the film including the overlapping 
area, is better adapted.' 

[0028] The contact force, necessary for achieving a sealing 
connection between a concave contact surface in the form of 
a partial surface of the concave inner surface and a convex 
contact surface in the form of a pressure ledge,, may be ab- 
sorbed by a support of an actuation device for the pressure 
ledge provided during pressing on the concave inner surface 
directly by an engaging part, for example a tubular part on 
the concave inner surface. The pressure ledge is, for exam- 
ple, arranged directly on the winding mandrel. The pressure 
force, due to the support, need not to be absorbed through a 
one-sided support of the winding mandrel, thus being sub- 
stantially equal or constant over the entire height of the 
overlapping area. 

[0029] In addition, the concave inner surface may be pushed 
together with the film envelope over a can body without any 
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jcunrtiing problem, and the can body can be introduced, after 
removing the winding mandrel or the convex pressing surface, 
into the concave inner surface and the film envelope held on 
it. In this position, the film envelope may be transferred 
by a shrinking procedure from the concave inner surface to 
the peripheral surface of the can body. Optionally, it is 
only a small annular area is shrunk to the can body so that 
it is guaranteed that the film envelope remains on the can 
body and the can body may be subjected to a shrinking proce- 
dure separated from the concave inner surface, which ensures 
a non-undulated engagement of the can body. This shrinking 
procedure can, for example, be effected in a furnace. 

[0030] In a second inventive step it has been recognized 
that the pressure ledge, being displaced outward in radial 
direction, has not to supply any heat when performing the 
sealing connection at the concave inner surface, so as to be 
able to be designed for a non-adhering contact and an opti- 
mum pressure. Since the inner side of the film envelope, 
subsequently to forming the connection in the overlapping 
area, is sealed to the can body, it has to have a sealing 
layer on the inner side. Therefore, the pressure ledge^ moved 
to the exterior engages a sealing layer when forming the 
connection. The area of the sealing layer used for obtaining 
the connection is situated within the overlapping area on 
the inner side of the outer film layer or the trailing edge. 

[0031] In order to ensure that this area of the sealing 
layer is first subjected to a sealing procedure, heat should 
be supplied, for example from a good heat conductive partial 
surface of the concave inner surface. In correspondence, the 
pressure ledge moved to the exterior can be designed in such 
a way that it does not adhere to the sealing layer, and that 
it does not leave moulds by pressure. Thus, it may be 
broader than the overlapping area and/or resilient and/or 
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may be formed of a material that is \inable to form azi adher- 
ing connection with the sealing layer. 

[0032] The concave inner surface is, for example, formed by 
a circular cylindrical tubular part or a tubular holding 
element, and a cylindrical winding mandrel includes in a 
first peripheral section a pressured ledge, and optionally 
in at least one second peripheral section, which is in par- 
ticular offset by 180° relative to the first one, a propping 
ledge. After a film piece has been wound around the winding ' 
mandrel and the winding mandrel is arranged within the tubu- 
lar element, a transfer step is performed in which the film 
piece, preferably by a difference of pressure, is trans- 
ferred from the convex outer surface of the winding mandrel 
to the concave inner surface of the holding element. To this 
end, air is directed, for example, from outlet openings on 
the outer surface of the winding mandrel towards the film 
piece and/ or a negative pressure is produced through open- 
ings on the inner surface of the tubular piece. 

[0033] When transferring the film piece from the winding 
mandrel to the holding element, the film piece is dispj-aced 
through a narrow annular space. In this way, the circiamfer- 
ence is a little bit increased, and correspondingly is the 
overlapping area a little bit reduced. 

[0034] Due to the increase of circumference, when trsoisf er- 
ring, the trailing edge is moved relative to the leading 
edge in which way the wrinkle-free engagement of the two 
film ends in the overlapping area is still improved. When 
now the pressure ledge is moved to the overlapping area, a 
smooth engagement and a precise interconnection can be en- 
sured . 

[0035] In order to supply the heat necessary for sealing 
STibstantially only the overlapping area, a heating ledge is 
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formed, for example, on the holding element to which an in- 
sulated zone joins on each of its sides in peripheral direc- 
.Jt Ion.. -..The. temperature ..of the. heating ledge is adapted to the 
sealing layer or its sealing temperature, to the heat con- . 
duction of the film and to the time provided for sealing. 

[0036] Having established the sealing connection in the 
overlapping area, the winding mandrel and the holding ele- 
ment together with the closed film envelope are moved to- 
wards each other in axial direction. Siibsequently , a rela- 
tive motion is effected in axial direction between the can 
body and the holding element with the closed film envelope 
so that the film envelope is arranged around the can body. 
In order to bring the film envelope in a holding contact 
with the can body, at least in an annular area, a shrinking 
procedure is started at least in an annular area. To this 
end, hot air, for example, particularly from one front side 
of the can body or of the holding element, may be introduced 
into the annular space between the can body and the holding 
element . 

[0037] The hot air has to heat the annular area of the film 
envelope up to a temperature in which the shrinking proce- 
dure is effected. Since the shrinking temperature is higher 
than the sealing temperature, a firm sealing will, in some 
cases, directly be achieved when contacting the can body. If 
firm sealing should substantially be effected only after en- 
gagement of the film envelope on the can body, it is option- 
ally suitable to supply heat, particularly hot air, from the 
holding element to the film envelope or an annular area of 
it. 

[0038] If the film should extend in the bottom region of the 
can body somewhat beyond the bottom, it may extend after 
shrinking at least up to an outer annular region of the can 
bottom. In the case of can bodies having a base in this 
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outer annular region, the base is occluded by the engaging 
film so that the base, even in the case of use of oxidizing 
can material, is protected against oxidizing. 

[0039] In order to ensure that the film remains always on 
the region of . its lower edge on the can body, optionally an 
external base covering is arranged on the base in such a 
manner that it overlaps the edge of the film. Optionally, 
this base covering extends up to the peripheral surface of 
the can body, vthus occluding the base so that it prevents 
occurrence of corrosion problems. The flat material is fixed 
to an annular connection area of the can body. If the con- 
nection is formed along a closed circular line, the mem- 
brane-like base covering will have a high stability. 

[0040] A main area of the base covering, which is surrounded 
by axi cinnular . connection area, is for example substantially 
fiat and includes preferably a baai* code imprinted. If the 
bar code can be applied to a substantially flat base sur- 
face, no bar code is necessary on the can's wall, and emy 
impairment of the. design possibilities of the can's wall is 
prevented. Furthermore, no printing rollers for a bar pode 
are necessary when printing a decoration of the can's wall. 
Thus, large quantities of can bodies having an attractive 
standard decoration on the can's wall can be produced. 

[0041] A changing information or an information which is not 
the same for all countries, such as a bar code or the fill- 
ing date and/or ah esthetically interfering information are 
printed to the base covering. These, optionally differing 
base coverings may be printed shortly prior to the filling 
moment of individual product batches and may be fixed to a 
stcuadard can body. In this way, the samie can may be used for 
all countries and all filling batches. 
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[0042] Since the base covering can be made flat in the area 
of a bar code, the bas code can be better read than a bar 
code ..applied to .a .curved, can wall . If the coating of the 
outer surface of the can body in form of a decorated film 
extends up to the outer edge of the base covering, one may 
prevent that the metallic edge at the lower can end is visi- 
ble. 

[0043] The base covering is preferably made in fonri of a 
flat plastic material. It goes without saying that flat ma- 
terial having at least one metal layer, particularly an alu- 
minum or steel layer, or even with a layer of cardboard, can 
also be used. The stability conferring layer may optionally 
be coated with plastic material. 

[0044] The flat material used should ensure a robust base 
covering which is not damaged in the conveyor devices of 
bottling installations and remains resistant even when 
standing on a wet base. The flat materials mentioned above 
may all be provided with a sealing layer to be firmly sealed 
at the bottom. Instead of a sealing connection, optionally a 
catch connection or a welding connection, particularly com- 
prising at least three laser welding points, may be pro- 
vided. If a magnetizable base covering is used, it may en- 
able conveying by way of magnet conveyors, even with can 
bodies of non-magnetizable material. 

[0045] Since the movements between the winding mandrel and 
the holding element involve a large stroke when bringing 
them together in axial direction, the holding element may 
optionally be formed at least of a partial tube or a half- 
tube so that bringing together can also be effected by a 
movement transversely to the axial direction of those parts. 
To ensure, nevertheless, a substantially complete surround- 
ing of the winding mandrel, the holding element includes, 
for example, at least two segments of a tube which can 
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spread out in opposite directions or are pivotally intercon- 
nected. After moving the winding mandrel and one segment to- 
. — gether, . the at- least -one -further segment may be furnished or 
pivoted to them. For separating the winding mandrel from at 
least two segments of the holding element, by which the now 
closed film envelope is held, a movement has to be executed 
in axial direction. 

[0046] The method described above can particularly advanta- 
geously be used when utilizing a film that is imprinted, in 
some cases, on its outer side or front side, but preferably 
on the side facing the can body or the back side. With a 
transparent film printed on the back side, the printed layer 
is protected by the film so that no impairment of the deco- 
ration caused by friction can occur. A transparent film 
printed on the back side may be provided after printing with 
a sealing layer which ensures a firm' sealing connection be- 
tween the film and the Ccin body a^ well as between the film 
margins in the overlapping area even through the printed 
layer. One can do without a non-printed area and precise 
cutting that involves some problems. Since printing can be 
effected up to the cutting line or universally, no nonr 
printed peripheral areas will be present on the can body. 

[0047] In some cases it is advcuitageous , if the printed 
layer on the film's back side takes siibstantially over the, 
function of a primary coat, and the remaining decoration is 
printed onto the front side of the film. If now, the term 
primary coat is used, this may either be a uniform flat 
color or even part of the decoration, for example a two- 
dimensional color or image design. The film web preprinted 
on its back side in a first printing plant will be imprinted 
on its front side in a further printing step. 

[0048] This further printing step can, optionally, be ef- 
fected at the ccui producers or in another printing plant in 
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order to apply specific decoration information. Accordingly, 
for example, in addition to a basic decoration, an inscrip- 
-t±on..is_ applied .in.„a further printing step which may be dif- 
ferent for the respective sales area. For printing the front 
side, any printing method known in the art may be used, op- 
tionally together with some surface treatment carried out 
after printing. 

[0049] Advantageously, a printing step of transfer process 
may be used for printing film webs. When doing this, at 
least one, but preferably different colors, reach a transfer 
surface, and from the transfer surface they reach in one 
step the film. This transfer process can be used for the 
front or the back side of the film or for both sides, and 
can be used independent from the use of a film described in 
the context of the present invention, particularly for la- 
bels too in a novel and inventive and advantageous manner. 

[0050] A similar printin^^ process is known from U.S. Patent 
No. 4,245 583 for printing collapsible tubes, cans or bowls . 
For printing webs, only methods have been used up to now, 
wherein the different colors have been applied one after the 
other, and have been dried between the application stations. 
Due to the large length of webs, those skilled in the art 
had the opinion, printing and drying in subsequent stations 
is always suitable. 

[0051] Articles, in contrast, are considered differently, 
because due to their short peripheral length no more than 
one printing station can be arranged at their periphery. Be- 
tween two printing operations, the articles have to be 
passed through a drying device. Regarding printing webs, a 
prejudice had to be overcome by the embodiments of the pre- 
sent invention . 
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[0052] According to the prior art, thin films are moved 
through a plurality of printing zones, each having a print- 

.9^P^R.-and. a .,dryingL device ,.„ w^ great expenses 

as to devices and energy. In addition, the partial prints of 
the individual printing groups have precisely to coincide 
which involves great problems due to the elasticity of thin 
films. Up to the moment when the partial prints of the dif- 
ferent printing groups do coincide exactly, there is a great 
loss of material. Moreover, a minimum change of the elonga- 
tion of film riaay displace the superimposition during print- ' 
ing operation. Therefore, one has to provide an expensive 
monitoring facility and a correction control. 

[0053] If now the different partial prints are applied wet 
on wet onto a transfer surface, for example a rubber blanket 
or a transfer cylinder, the whole printed linage can be 
transferred to the film in one step and, thus, without any 
coincidence problem. It is merely 'a transfer group and a 
drying device which is needed. Particularly advantageous is 
this front sided transfer print with a transparent film 
which shows a primary print on the backside. 

Ml 

[0054] Due to the primary print, it is only a small area of 
the transfer surface which has to be provided with different 
colors, which prevents undesirable effects of the wet on wet 
application of color onto the transfer surface. In the case 
of a film web, a qualitative high ranking decorated film for 
labels and/or an outer layer of a can be provided at small 
expenses and without any transfer problem, for example by 
printing the backside in at least one rotogravure step and 
the front side in a flexo printing step. 

[0055] Since the two printing steps cstn be effected sepa- 
rately, there is a great range with respect to different 
small quantities. This is advantageous also for labels, be- 
cause in this way one may supply to the various filling 
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firms of a product or to the consumers of a label a film 
coil showing a primary decoration on the backside of the 
film, . . a,nc3L.. the. _f illing_f irm, or . consumer, may apply different 
prints on the front side of the film prior to using the la- 
bels . 

[0056] Further decorative effects can be obtained with the 
shrinkable closed film envelopes according to at least one 
embodiment of the invention. For example, at least one 
structure element may be arranged on the outer surface of 
the can body prior to shrinking firmly the film on. The 
structure element is held by the film envelope, and the sur- 
face structure of the structure element may be recognized or 
is perceptible through the film. For example a nap ring may 
be fixed to the can body prior to application of the deco- 
rated film. 

[0057] In the case of can bodies produced from flat mate- 
rial, particularly metal' sheet, the structure may be stamped 
directly into the flat material so that one can do without 
arranging a structure element. The decorated film may be 
left transparent in a partial area so that the structure 
element or, optionally, the surface of the can body remains 
visible. If a structure element does not extend around the 
can body, the structure element may be arranged on the wind- 
ing mandrel prior to winding up the film piece. Having wound 
up the film piece, the structure element is on the backside 
of the film, can be held on the film piece with a small ad- 
herence force, may be moved to the concave inner surface 
and, after introduction of the can body, towards the latter 
together with the shrinking film. 

[0058] Transfer of the woxind up film piece from the winding 
mandrel to a concave inner surface and subsequent formation 
of a sealing connection may also be used for providing an 
inner layer of the can in the form of a film. To this end, a 



17 



New PCT National Phase Application 
Docket No. 37960-000108/US ' 

winding mandrel, after winding up a film piece, is moved 
into the interior of a can body. By supplying pressurized 
air Jaettween the_.winding mandrel and the film piece and/or by 
moving at least an area of the circumferential surface of 
the winding mandrel outwards in radial direction, the film 
piece may be brought towards the concave inner surface of • 
the ccui body at least in some areas . 

[0059] In some cases, a negative pressure is created ra- 
dially outside the film piece from one front side between 
the inner wall of the can and the film piece so that the 
film piece engages the inner wall of the can body due to the 
negative pressure or due to the pressure difference between 
the partial spaces at both sides of the film piece. The 
length of the film piece is chosen in such a manner that the 
film piece engaging the can wall has an overlapping area. If 
now heat is supplied, in some cases, i to the film through the 
wall of the can body, and the film includes a sealing layer 
at the side facing the exterior, a sealing connection to the 
can wall may be obtained, for example, at least in the over- 
lapping area, and preferably also a sealing connection be- 
tween both film layers. 

[0060] In order to seal the film firroly in a manner as ex- 
tensive as possible to the wall. of the can body, the film is 
pressed to the wall by way of an overpressure and/or by at , 
least one pressing surface, and heat is supplied substan- 
tially through the entire peripheral wall or, optionally, 
also from the interior of the can. -Preferably,, the convex 
pressing surface of a pressing ledge presses from the wind- 
ing mandrel against the overlapping area. 

[0061] Since the development of plies is not disturbing in 
the can's interior, even a one-sidedly supported sealing 
ledge could be pressed against the overlapping area. In or- 
der to obtain an occlusion formed by the film even towards 
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the can's bottom, the wound film piece is made protruding, 
for example, beyond the end face, and is closed prior to in- 
sertion into the can . body, by shrinking or turning, this clo- 
sure being not able to engage closely the can's base due to 
undulations- However, optionally a further film piece is in- 
troduced into the can body at one front side of the winding 
mandrel and is fixed to the can's bottom, the film piece as- 
signed to the wall and that assigned to the base being pref- 
erably tightly interconnected. This can be obtained, for ex- 
ample, by way of a sealing element to be pressed against the 
annular contact area between the two film pieces. 

[0062] By transferring a closed film envelope, according to 
at least one embodiment of the invention, to the can body 
without any problem, it is possible to assign the function 
of a stable structure to the can body and the function of a 
decoration or of an inner barrier to the film envelope in 
such a manner that both f\inctions may be optimized sxibstan- 
tially independently froih one another, 

[0063] The winding mandrel may be designed in such a way 
that the film adheres to the winding mandrel at least in the 
region of the leading portion of the film, and the film is 
able to be wound precisely aroxind the mandrel. For attaining 
such an adherence, the interior of the winding mandrel com- 
municates preferably with a negative pressure device, fine 
holes leading through the peripheral wall of the winding 
mandrel so that the film is held in the region of the holes 
by negative pressure- It goes without saying that the film 
may also be held to the winding mandrel by way of electro- 
static adherence forces or, optionally, by a mechanical de- 
vi c e /me thod . 

[0064] The treating station for applying the decorated film 
is preferably equipped with a turntable. A winding msuidrel 
and at least one holding element having a concave inner sur- 



19 



New PCT National Phase Application 
Docket No. 37960-000108/US ' 

face is associated to each can place. A film piece is cut 
from a film web and is wound to a winding mandrel, the lead- 
— ing edge, and.Jthe_trai ling edge of the film piece being held 
somewhat in an overlapping fashion on the winding mandrel - 

[0065] After transfer to a concave inner surface, the film 
piece may be sealed in the overlapping area and may be 
firmly shrunk to the can body. Since shrinking and sealing 
is obtained by the influence of heat, it is suitable if the 
temperature necessary for sealing is a little bit below the ' 
minimum temperature for shrinking. Having applied a sealing 
layer, the sealing procedure may be effected at a tempera- 
ture of about 130°C. Shrinking of the film ROSO LR 400 known 
in the prior art begins, however, only at a temperature of 
at least 140®C. 

[0066] In order to prevent that the f ilitt displaces on the 
can body, at^ least one shrinking unit is provided at the 
treating station for applying the decorated film, which 
heats the film in such a manner that at least an annular 
partial area of it engages the can body so closely that the 
ccin may be moved to further treatment stations without^ any 
displacement of the film relative to the can body. In a fur- 
ther treating station, preferably including a turntable, the 
film is substantially completely shrunk to the can body. To 
this end, the film is heated by heat radiation and/or by 
contact heat, particularly with hot air, so that is sub- 
jected to the desired shrinking procedure. 

[0067] The film ROSO LR 400 of a thickness of 20 /xm can, for 
example, be shortened by shrinking at least by 18% in longi- 
tudinal direction. Now it has been shown that the film may 
also be shrxmk onto a, already narrowed neck portion. If, 
however, narrowing is too extensive to engage the film onto 
the neck by shrinking, it may be more suitable in some 
cases, to carry out the entire narrowing, but preferably at 
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least part of the narrowing, only after having shrunk the 
closed film on. To ensure for a narrowing step that the film 
-is firmly connected . to .the peripheral wall of the can, a 
sealing procedure has to be carried out after the shrinking 
procedure, wherein the film is firmly connected to the can 
body at least in the region to be narrowed . 

[0068] In the case of a beverage can, the adherence of the 
film on the can body after a shrinking procedure may already 
be sufficient, the. film being then able to be removed from 
the can after cutting it open. In the case of aerosol cans, 
the requirements to the adherence of the film are greater. 

[0069] Even after a damage or after cutting open, the film 
has to remain on the can body. To this end, preferably a 
sealing procedure is carried out after shrinking, wherein at 
least a partial area of the film, but preferably in the. 
whole peripheral area, is firmly connected to the can body. 
The sealing layer necessary for sealing it on is arranged on 
the side of the film which faces the can body. Heat rec3naired 
for sealing reaches the sealing layer preferably through the 
film. Optionally, heat is transferred in an inductive way to 
the ccui body. However, pressing surfaces may also be used 
for transferring both heat and pressure force. 

[0070] If a sealing layer is used which cannot be firmly 
sealed to a metal surface, it is suitable if the can body is 
formed by sheet metal coated with plastic material. It has 
been shown that a coating of plastic material on a can body 
of coated sheet metal is able to be extremely well connected 
to a sealing layer of a film. 

[0071] If deforming an open can end is necessary, at least 
one further treatment station is provided which preferably 
includes a turntable to which necking devices, particularly 
spin- flow-necking devices, are associated. In this way 
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treatment can be carried out during revolution of the turn- 
table. Since, in case of spin- flow-necking devices, the 
„■ t r eati ng _b o.o 1 . .and. „the- .can . bo dy are rotated relative to each 
other about the can axis, either the can body or the treat- 
ing tool has to be able to be rotated about the can axis 
relative to the turntable. 

[0072] In order to enable beading of the free front side of 
a narrowed neck portion, preferably an edge beading device 
is provided. The latter is assigned about to the can places 
of a turntable of the treatment station for deforming the 
open can end. It goes without saying that instead of a 
(de) formation to a valve seat of an aerosol can, a can oc- 
clusion for beading or welding on a dome including a valve 
seat, or a beverage can cover may be formed. 

[0073] In order to cover the upper edge of a decorated film 
and/or some connected to the can occlusion, an \ipper annular 
covering element may be provided. This upper covering ele- 
ment, in the case of aerosol cans, is optionally formed by a 
partial region of the valve or by a part fastened to the 
valve seat. It will be understood that it may also be pCixed 
to the upper can end, in an cuialogous way as with the base 
covering, by a sealing connection, a catch connection or a 
welding connection, particularly including at least three 
laser welding points, this part overlapping the upper film, 
end, thus protecting it against tearing off. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0074] The drawings explain the approach according to the 
invention with reference to an embodiment, wherein 

Fig. 1 is a schematic illustration of a device which trans- 
fers a piece of film from a winding mandrel to a can 
body by way of a holding device. 
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Fig. 2 shows a horizontal cross-section of the winding man- 
drel and a holding device, 
- Fig, --3--is-- a- per-spective -view- of - a- detail of the winding man- 
drel together with a pressing surface. 

Fig. 4 is a cross-section of a detail of the wall of a can 
body comprising an engaging decorated film. 

Fig. 5 is a perspective view of a severing device for sever- 
ing a broad film web into a plurality of partial webs, 

Fig. 6 is a vertical cross-section of an installation which 
arranges a separating film in the interior of a can 
body, and 

Fig. 7 is a schematic illustration of a printing device for 
iirqprinting a film web. 

DETAILED DESCRIPTION OF THE EXAMPLE EMBODIMENTS 
[0075] FIG. 1 shows a device 1 for applying a decorated film 
3 on a can body 2 . A supply device 4 supports a film coil 3a 
and feeds the free end of the film web 3b wo\ind on. the film 
coil to a cutting device '5 which severs film pieces 3c from 
the film web 3b. 

[0076] According to situation a, the film pieces 3c are fed 
to a winding mandrel 7 which is, for example,, ensured either 
by the cutting device 5 or by a carry on device 6. The lead- 
ing edge of a film piece 3c is positioned on the winding 
mandrel 7 and is wound onto the winding mandrel 7 by rotat- 
ing the winding mandrel 7 about its longitudinal axis so 
that an overlapping area is formed between the leading edge 
and the trailing edge of the film piece, wherein two film 
layers engage the winding mcindrel. In order that the film 
piece 3c is held on the winding mandrel 7, the winding man- 
drel 7 includes preferably a hollow space 8 to which a nega- 
tive pressure and, optionally even a positive pressure rela- 
tive to the environmental pressure may be applied, and com- 
munication channels 8a which communicate the hollow space 8 
to the outer surface of the winding mandrel 7 . The negative 
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pressure may form through the communication channels 8a be- 
tween the winding mandrel 7 and the film piece 3c and may 
e nsure the desired, adheren It will be understood that the 
film may also be held on the winding mandrel due to an elec- 
trostatic adherence force or, optionally, also mechanically- 

[0077] In the embodiment shown, the winding mandrel 7 is ar- 
ranged on a first installation part 10 by way of a rotatable 
holding tube 9, In the interior of the holding t\ibe 9 is a 
communication , conduit 8b formed from the hollow space 8 to a' 
device for generating a negative and/or positive pressure. 
In order to be able to transfer the winding mandrel 7 to- 
gether with a film piece woxind on it to a concave inner sur- 
face 11a of a holding device 11, the holding tube 9 is dis- 
placeable along its longitudinal axis. 

[0078] A holding device 11 including a concave inner surface 
11a) is associated to. the winding • mandrel 7 in such a manner 
that the winding mandrel 7 may be introduced into the con- 
cave inner surface by a movement along its axis (situation 
b) and may be drawn out again. It will be understood that 
only the concave inner surface 11a may be displaceable^ along 
this axis. After winding the film piece onto the winding 
mandrel 7, the concave inner surface 11a would then be 
pushed over the winding mandrel^ 

[0079] Now, the overlapping area of the interengaging film 
areas of the leading edge and the trailing edge are sealed 
to each other on the concave inner surface 11a. To this end, 
a convex pressure surface is pressed to the outside and 
against the concave inner surface so that a sealing pressure 
and a sealing temperature are obtained in the overlapping 
area. The heat necessary for sealing the overlapping area is 
preferably supplied from the concave inner surface, particu- 
larly from a partial area of the concave inner surface. 
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[0080] In the embodiment shown, the winding mandrel includes 
guiding portions 7a on both front sides, of which at least 
the upper .one .is..conuncted to the . holding tube 9. At least 
two mandrel segments 7b are held on the guiding portions 7a, 
one of these mandrel segments including the convex pressure 
surface and is movable in radial direction to the outside 
and may be reset again. Optionally, all mandrel segments 7b 
may be moved in radial direction and are, to this end, 
guided by the guiding portions 7a. 

[0081] In order to be able to press at least one of the man- 
drel segments to the outside, for exsimple an actuation cone 
7c is arranged in the interior of the mandrel segments 7b, 
the actuation cone 7c and the mandrel segments 7b to be ac- 
tuated comprising each inclined surfaces, particularly par- 
tial cone surfaces, which face each other. If now the actua- 
tion cone 7c is drawn upwards by an actuation element 12, 
preferably a tube including the communication conduit 8b, 
the cooperation of the inclined surfaces results in a motion 
of the moveable mandrel segments 7b in radial direction to 
the outside. Reset of the guiding portions 7a ensures during 
a downward movement of the actuation cone 7c a radial inward 
movement of the mandrel segments.. 

[0082] Fig. 2 shows an embodiment wherein seven mandrel seg- 
ments 7b may be moved in radial direction. Having inserted 
the winding mandrel 7 together with the film piece 3c into 
the holding device 11, the mandrel segments 7b may be moved 
to the outside against the concave inner surface 11a. Due to 
the increase in circumference, the distance between the 
leading and the trailing edge of the film piece 3c, i.e. the 
overlapping area, will become somewhat smaller, the small 
displacement leading to a precise engagement in the overlap- 
ping area. The convex pressure surface 13 is formed on one 
of the mandrel segments 7b. 
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[0083] The film piece 3c is positioned in such a manner that 
the overlapping area 14 is assigned to the pressure surface 
— X3 .-..The . pressing force of the pressure surface, that acts 
onto the overlapping area 14 is transferred to the concave 
inner surface 11a by a support via at least one mandrel seg- 
ment 7b. The convex pressure surface is preferably broader 
than the overlapping area and/or resilient and/or consists 
of a material which is unable to get into an adhering con- 
nection with the sealing layer. In this way, one can prevent 
pressed moulds in the film piece 3c. The heat necessary for ' 
sealing the overlapping area 14 is supplied by sealing sur- 
face 15a to be heated to the concave inner surface 11a. The 
sealing surface 15a is the inner surface of a sealing ele- 
ment 15, to which, optionally, an insulation zone 16 joins 
each on both sides in peripheral direction. 

[0084] After sealing the overlapping area 14, the film piece 
3c may be designated a closed film piece 3d. The closed film 
piece 3d is now transferred from the winding mandrel 7 to 
the holding device 11. To this end, the holding force of the 
winding mandrel has to be removed which, in the embodiment 
shown, is effected by degrading the negative pressure JLn the 
hollow space 8 . 

[0085] The commiinication channels 8a leading to the outer 
surface of the winding mandrel 7 are formed, according to , 
Fig. 2, by the interspaces between the mandrel segments 7b. 
According to Fig. 1, however, bores can also be provided. 
For holding the closed film piece 3d on the holding device 
11, the latter includes, for example, air channels lib in- 
cluding apertures at the concave inner surface 11a. The 
closed film piece 3d is held to the concave inner surface by 
negative pressure in the air channels lib. When the actua- 
tion element 12 is moved downwards, this results in a motion 
of the mandrel segments 7b inwards in radial direction by 
the reset device of the guiding portions 7a. 
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[0086] In accordance with Fig. 1, situation c, the winding 
. .jnandrel . 7 is inoved_out of the holding device 11 into the up- 
per position, and the holding device 11 together with the 
closed film piece 3d is moved over the can body. By supply- 
ing heat, for example through hot air nozzles 11, the 
shrinking temperature may be exceeded at the lower edge of 
the closed film piece 3d so that at least the lower terminal 
area of the film piece 3d engages the can body 2. 

[0087] After degrading the negative pressure in the air 
channels lib, the holding device 11 is moved away from the 
can body 2 and upwards (situation d) . Since the film piece 
3d adheres now to the cem body 2 in the desired position, 
the can body 2 together with the film piece 3d may be con- 
veyed to a further treatment station, for example to a fur- 
nace, where the shrinking procedure is con5>leted and, in 
some cases, firmly sealing the decorated film to the can 
body is effected. The futther treatment station for carrying 
out the shrinking procedure supplies heat to the transferred 
film piece, the heat being preferably supplied in the form 
of radiant heat and/or contact heat, particularly by way of 
hot air, but optionally even inductively tlirough the can 
body . 

[0088] For carrying out the fastening procedure by which the 
decorated film is; firmly sealed on the can body, at least in 
a partial area, a connecting device is optionally provided. 
Such a connecting device transfers heat to the film piece 
engaging the can body so that its sealing layer forms a 
sealing connection to the can body. In some cases, the deco- 
rated film is pressed against the can body by a pressing 
surface, this pressing surface being optionally moved over 
the can body for flattening possible plies. Heat is prefera- 
bly supplied inductively through the can body, but in some 
cases by radiant heat and/or contact heat. Optionally the 
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same device is used for shrinking and sealing, wherein only 
different treatment temperatures are provided for the two 
proceduxfis.^ . . , 

[0089] The device for applying a decorated film is prefera- 
bly built up as a turning station. In this case, a winding 
mandrel 7 and a holding device 11 are respectively associ- 
ated to each can place, wherein these parts are preferably 
arranged above the cans to be treated. The turning station 
includes, for* example, an upper turning part 18b which holds' 
the winding mandrels 7, and a lower turning part 18a includ- 
ing can places 19, the hot air nozzles 17 and the holding 
devices 11 . The can bodies are placed onto the can places by 
the transfer stations, and are removed again at the end. 

[0090] Fig. 3 shows a winding mandrel 7 which includes 
pressing element 19 including the pressing surface 13* only 
instead of the mandrel segments 7b. In the embodiment shown, 
the pressing element 19 is moved and actuated by a guiding 
and stop device 21 and an actuation channel 20 by way of 
pressurized air. 

|h 

[0091] A first position of the pressing element 19 drawn to 
the interior is achieved by way of a negative pressure in 
the actuation channel 20. A second position of the pressing 
element 19 pressed to the exterior is achieved by way of a. 
positive! pressure in the actuation channel 20. 

[0092] Since the film piece, in the first position of the 
pressing element 16, has to be held engaged on the winding 
mandrel 7, a negative pressure, and, thus, some adherence 
between the film piece and the pressing surface 13 can be 
achieved by connection bores 19a. The leading edge of the 
film piece may be oriented, for example, on a stop edge 7d 
of the winding mandrel 7 so that the overlapping area is 
situated in the region of the pressing surface 13 . In the 
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second position of the pressing element 19, the film piece 
is pressed against the concave inner surface and needs no 
longer to be held on the winding .^n^ 7. Release of the 

film is achieved by air which emanates through the connec- 
tion bores 19a due to an overpressure in the actuation chan- 
nel 20. 

[0093] Fig. 4 shows a detail of a can body 2 engaged by an 
overlapping area 14. The closed film piece 3d includes a 
transparent film 3e having a printed coating 3f and a seal- 
ing layer located on the printed layer. The printed coating 
includes preferably at least one first printed layer in the 
form of a counter-print, and optionally a primary coat or 
body color at the side averted from the film, directly at 
the sealing layer. Preferably three, but in particular four 
printed layers of different colors are provided. 

[0094] When using a counter-print, the printed layer is pro- 
tected by the film. It will be understood that films may be 
used which are printed with a standard print on the side 
facing the exterior, wherein then, in some cases, first a 
body color is applied, and after the desired printed layers, 
preferably a protective lacquer layer. The sealing layer is 
then applied on the side of the film which is averted from 
the printed layer. After winding up the film pieces, the 
sealing layer engages respectively the can body 2 . In the 
overlapping area 14, the sealing layer of the outer film end 
engages the inner film end. Therefore, it is suitable when 
forming the connection in the overlapping area 14, if heat 
is supplied from the concave inner surface 11a. The heat 
reaches then first the sealing layer 3g, which achieves the 
connection. The sealing layer 3g which engages the pressing 
surface 13 is less heated. 

[0095] When using film webs which are printed at the back- 
side with at least one body color or primary coat (counter- 
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print) , there is the possibility of applying at least one 
further print layer on. the outer side and in some cases to 
.apply a print layer including more than one color. The ex- 
ternally applied print layer 3h may be applied using any 
known printing method, for example my way of f lexographic 
printing, serigraphy, rotogravure, hotstamping or digital- 
printing. If a transfer printing process is used, a method 
may be employed where the desired colors are transferred to 
a transfer surface wet on wet one over the other. From the 
transfer surface, the whole print is transferred in one steji 
onto the film. In this way, one may do without drying sev- 
eral times after partial prints subsequently applied. 

[0096] Fig. 5 shows a broad film coil 3a', which is divided 
into several film webs 3b by way of a cutting device 22, the 
film webs 3b being wound onto film coils 3a, The broad film 
coil 3a' has a width bl that corresponds to a plurality of 
can heights. The film, webs 3a have each a width b2 which 
corresponds to the can height. If now the broad film coil 
3a' is printed by counter-printing with a standard decora- 
tion, the small film coils 3a may be imprinted on the exter- 
nal side each with the locally necessary information ^r 
different countries. This specific print, according to the 
needs, may be carried out at different places, preferably 
near the respective can producers. 

[0097] Pig. 6 shows an approach for transferring the wound 
film piece from the winding mandrel to a concave inner sur- 
face and the subsequent formation of a sealing connection, 
the concave inner surface being formed by the inner wall of 
a can body, and the film piece is used for providing an in- 
ner layer of the can. To this end, a film piece 3c is wound 
onto the winding mandrel 7. In order to obtain also a cover 
formed by the film towards the can bottom, the wound film 
piece 3c, for example, is allowed to project below beyond 
the front side, and is closed by way of a closing device by 
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shrinking or twisting. The overlapping area 14 should, how- 
ever, further remain displaceable in the region of the wind- 
-ing mandrel 7. Subsequently, the winding mandrel 7 together 
with a film piece 3c, that is closed at the bottom, is in- 
troduced into a can body 2 , the lower cover being not able 
to engage closely the can bottom because of undulations. 

[0098] By moving mandrel segments 7b, as already has been 
described with reference to Figs. 1 and 2, to the exterior 
in radial direction and/or by supplying pressurized air be- 
tween the winding mandrel 7 and the film piece 3c, at least 
some areas of the film piece 3c may brought towards the con- 
cave inner surface 11a of the can body 2 . The length of the 
film piece 3c in peripheral direction is chosen in such a 
way that the film piece 3c that engages the can wall in- 
cludes still an overlapping area 14. 

[0099] If now heat is supplied to the film, optionally 
through the wall of the can body, and the film includes a 
sealing layer, a sealing connection can be obtained between 
the film layers, for exainple, at least in the overlapping 
area. Preferably, the convex pressing surface 13 of the 
winding mandrel 7 presses, as illustrated in Fig. 2, against 
the overlapping area 14 . 

[00100] Instead of the holding device illustrated in Fig. 2, 
the can body is used. In order to seal the film firmly to a 
most possible extent to the wall of the can body, the film 
is pressed by way of a positive pressure and/or by way of a 
plurality of mandrel segments 7b against the inner wall of 
the can, and heat is supplied substantially over the whole 
peripheral wall or, optionally, also from the interior of 
the can. 

[00101] Fig. 7 shows an approach in which a printing step is 
carried out using a transfer method- Performing this, at 
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least one, but preferably various colors from wetting recep- 
tacles 24 reach by way of gridded rollers 25 printing type 
forms .26_or dinims, and from there transfer surfaces 27 or 
rubber blankets. From the transfer surfaces, the wet on wet 
applied colors 'reach the film web 3b in a single step. The 
transfer surfaces 27 are situated on the peripheral surface 
of the support drum 28, and the film web 3b is brought into 
contact with the transfer surfaces 27 by a pressure drum 29. 

[00102] If now, the partial prints are applied wet on wet onto 
a transfer surface , for example a rubber blanket or a trans- 
fer cylinder, the whole print image can be transferred to 
the film in a single step and without any coincidence prob- 
lem. It is only a transfer group and one drying device 30 
which are needed. The drying device 3 0 may optionally also 
include an applying device for a protective lacquer. The 
film web 3b is unwound from a first ,coil 31 to a second coil 
32. In some cases, a pretreatment- device 33 may be provided 
in which, for example, the backside of the film is provided 
with a primary coat and/or a sealing layer. 

[00103] Fig. 8 shows the can body 2 of an aerosol Ccui, Jthe 
can body 2 being composed of a peripheral portion 2a and a 
bottom portion 2b. It will be understood that the can body 
may equally be formed integral., The view to the connection 
between the bottom portion 2b and the peripheral portion 2a 
is masked by a base covering 2c. At the upper end of the can 
body 2, a valve seat 2d is formed by a jolted contraction 
and by forming at the opening. The peripheral portion 2a is 
provided with a decorated film 3 in accordance with the 
process described above. The decorated film 3 is, for exam- 
ple, shrunk after narrowing the upper can end and extends, 
in particular, substantially up to the end edge of the pe- 
ripheral portion 2a so that the film end, after forming the 
opening, is clcottped firmly in the formed Ccui edge. 
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[00104] l£ the decorated film 3 does not extend up to the up- 
per can edge, an upper cover part 2e may be arranged on the 

.upper-„can portion_vd:j.ich covers ..the . upper end area of the 
decorated film 3 . If the can body 2 is formed of three 
parts, an upper obturation part including the valve seat has 
to be fixed to the peripheral portion 2a. According to the 
prior art, this is done using a folding seam or, in some 
cases, by welding (EP 2 08 5 64 Bl) . The unattractive seam re- 
gion, thus created, between the upper obturation part and 
the peripheral portion 2a may be covered by the upper cover 
part 2e- In the case of an aerosol can, the upper cover part 
2e is a part connected to the valve which, after inserting 
the valve is always on the can. By providing cover parts 2c, 
2e, three-partite cans may be provided where the consumer 
cannot recognize that the can body 2 is composed of differ- 
ent parts: In principle, all known connection types may be 
used for tightly connecting can parts. 

[00105] In the embodiment' of Fig. 8, the bottom portion 2b is 
connected to the peripheral portion 2a by an annular welding 
connection- At the bottom, an edge region of the bottom por- 
tion 2b extends towards the peripheral portion 2a, engaging 
the lower edge of the peripheral portion 2a. The welding 
connection may be groove- shaped or may be in the contact 
area of these two portions. It will be understood that the 
portions may also be welded together in a butted way, that 
at least one of the connections may be formed as a saddle 
joint, or that a connection is provided only below or only 
above. Without using an upper obturation part, the periph- 
eral portion 2a has to be narrowed very considerably for 
forming a valve seat which, with various materials, involves 
high expenses, particularly including many individual jolt- 
ing steps, and in some cases insurmountable problems. Due to 
the possibility of an obturation, an optimized coitposition 
of the can body may be chosen without showing a negative ap- 
pearance . 
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[00106] The base covering 2c, and optionally also the upper 
coyer part 2e, may be used for protecting and firmly clamp- 
ing the lower or the upper film edge of the decorated film 
3- In this way/ the risk of a decorated film 3 becoming de- 
tached is s\ibstantially reduced. Welding seams in longitudi- 
nal direction of a can may also be covered by a decorated 
film 3. A peripheral portion of a can, which is formed by 
bending and welding together, particularly by laser welding, 
may obtain a special shape already by the cut to size of the' 
composed parts. Since the material of the metal flat mate- 
rial formed to constitute the periphery is not hardened by 
forming steps, the periphery may be shaped, at least in some 
regions, by changing the circumference. In this way, es- 
thetically attractive cans may be shaped which may be pro- 
vided with a shrinking decorated film 3 either prior to or 
after the fomning step. If structura.! elements are arjranged 
between the peripheral portion 2a -and the decorated film 3, 
cans having special effects can be provided. Thus, a variety 
of new design possibilities will result. 

[00107] Example embodiments being thus described, it yf±ll be 
obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the present invention, and all such 
modifications as would be obvious to one skilled in the art 
are intended to be included within the scope of the 
following claims. 
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